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PRINCIPAL GOLD-PRODUCING DISTRICTS OF THE
UNITED STATES

By A. H. KOSCHMANN and M. H. BERGENDAHL

ABSTRACT

Except for small recoveries of gold by Indians and Span-
ish explorers, gold was first discovered and mined in the
United States in North Carolina in 1799. This initial dis-
covery was followed by others in the 1820’s and 1830’s in
several of the other Appalachian States. These States pro-
duced significant amounts of gold until the Civil War. After
the discovery of gold in California in 1848, the Western
States contributed the bulk of this country’s gold production.
New discoveries in widely separated areas in the Western
States followed in rapid succession.

From 1799 through 1965, the United States produced about
307,182,000 ounces of gold, which at the price of $35 per
ounce would be valued in round numbers at $10,751 mil-
lion. In an analysis of gold-production trends, the period
1932-59 is particularly informative; the effect of the in-
crease of the price of gold in 1934 from $20.67 to $35 per
ounce is clearly shown, as is the effect of a fixed selling
price of gold combined with rising costs of labor and mate-
rial in post-World War II years.

Districts that have produced more than 10,000 ounces are
distributed in 21 States. Five States—California, Colorado,
South Dakota, Alaska, and Nevada—have yielded more than
75 percent of the gold produced in this country. Of the more
than 500 districts that have produced more than 10,000
ounces of gold, 45 have produced more than 1 million ounces,
and four—Lead, S.D., Cripple Creek, Colo, Grass Valley,
Calif., and Bingham, Utah——have produced more than 10
million ounces each. The 25 leading districts have produced
about half the gold mined in the United States, and the 508
districts that are described account for roughly 90 to 95
percent,

In general, gold is derived from three types of ore: (1) ore
in which gold is the principal metal of value, (2) base-
metal ore which yields gold as a byproduct, and (3) placers.
In the early years, most of the gold was mined from placers,
but after 1873, though placers were by no means depleted
and continued to contribute significantly to our annual out-
put, production came chiefly from lode deposits. The search
for gold led to the discovery and development of many sil-
ver, lead, copper, and zinc deposits from which gold was
recovered as a byproduct. Since the late 1930’s, byproduct
gold has become a significant fraction of the annual domestic
gold output.

Most of the gold deposits in the United States are closely
associated with and probably genetically related to small
batholiths, stocks, and satellitic intrusive bodies of quartz
monzonitic composition that range in age from Jurassic to
Tertiary. Some deposits, as those in the Southeastern States,
may be genetically related to granitic bodies that were in-
truded at the close of Paleozoic time, and some deposits, as
at Jerome, Ariz., are Precambrian in age.

Alaska, the fourth largest gold-producing State, yielded a

total of 29,872,981 ounces from the first discovery in 1848
through 1965. More than half of this total was mined from
placers in the Yukon region and the Seward Peninsula. The
important lode-mining area has been in Southeastern Alaska,
where mines in the Juneau and Chichagof districts pro-
duced more than 7 million ounces of gold through 1959.

Arizona ranks eighth among the gold-producing States;
a total of about 18,321,000 ounces of gold was mined from
1860 through 1965. Deposits of copper and silver were
known long before the Territory was acquired by the United
States, but hostile Indians and lack of water discour-~ced
any large-scale prospecting or mining. In the 1870’s, after
the transcontinental railroads were completed and the In-
dians ceased hostilities, Arizona’s gold deposits received
considerable attention. Mining activity increased consider-
ably in the early 1900’s, when the large porphyry comper
deposits at Ajo, Bisbee, Globe-Miami, Clifton-Morenci, Ray,
San Manuel, and Superior were developed. Large-scale min-
ing of these and other copper deposits continues, and most
of the gold produced after 1900 has been a byproduct of
these ores.

California has produced more gold than any other State—
more than 106 million ounces from 1848 through 1965. The
well-known discovery in El Dorado County in 1848 sparked
a series of gold rushes that indirectly led to colonization of
the entire mountain West. The rich gold placers of Cal‘for-
nia yielded phenomenal wealth in the early years, and as the
placers were depleted, prospectors searched for and found
the source of the placer gold—the high-grade gold-quartz
veins of the Mother Lode and Grass Valley, Others ex-
plored the forbidding mountain ranges of southern Cal‘for-
nia and found productive lodes in the Cove, Rand, and $ted-
man districts. Placer mining was rejuvenated in the early
1900’s with the introduction of large bucket dredges. F-om
the late 1930’s onward, dredging operations were responsi-
ble for a major part of California’s gold output.

Colorado ranks second among the gold-producing Stetes;
its gold output through 1965 was about 40,776,000 ounces.
The first publicized discovery of gold in Colorado wa« in
1858. The immediate rush to the Denver area resultel in
important placer finds near Idaho Springs and Central City.
Prospectors ranging far up the Arkansas River valley found
gold placers near Leadville as eerly as 1859. Many rich gold
lodes were quickly discovered, and Colorado soon becare a
major mining area. In the 1870’s, important ore discoveries
were made in the San Juan Mountains, the Sawatch Moun-
tains, and in the Leadville-Breckenridge area. Gold ore was
found in the important Cripple Creek district in 1891.

Idaho, which ranks ninth among the gold-producing St+tes,
is credited with producing 8,323,000 ounces of gold from
1863 through 1965. The earliest recorded discovery in Idaho
was of placer gold along the Pend Oreille River in 1852.
Rich placers were found soon afterward at Pierce City, Elk
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2 PRINCIPAL GOLD-PRODUCING DISTRICTS OF THE UNITED STATES

City, Orofino, Boise Basin, Florence, and Warren, and a
brief period of feverish activity followed. By 1870, many of
the richer placers were exhausted, and an intensive search
for lode deposits resulted. Large-scale dredging rejuvenated
the placers, though after 1900, most of Idaho’s gold was
produced from lode mines.

In Michigan the only significant gold output has come
from the Ropes mine in Marquette County near Ishpeming.

Montana, which yielded a total of 17,752,000 ounces of
gold from 1862 through 1965, is seventh among the gold-
producing States. Gold was first discovered in 1852 in placers
in Powell County, but the influx of prospectors did not begin
until the discovery of rich placers in the Bannack district
in 1862. Numerous placers were found in rapid succession,
among them those of Alder Gulch, which were to become the
most productive placers in the State. Placers, which con-
tributed almost half of Montana’s total gold, had their great-
est output before 1870; nevertheless, dredging and hydraulic
placer mining were conducted on a large scale until World
War II. Development of lodes, hindered by lack of railroads
in the early days, progressed rapidly in the 1880’s and was
accelerated greatly with the expansion of operations at
Butte in the early 1900’s.

Though Nevada is primarily a silver-mining State, it pro-
duced a total of about 27,475,000 ounces of gold from 1859
through 1965 and ranks fifth among the gold-producing
States. Mining began in the early 1850’s and the period
1859-79 was the boom era of the Comstock Lode and Reese
River districts. After a period of decline from 1880 to 1900,
the discoveries at Tonopah and Goldfield rejuvenated min-
ing in the State until World War I. Lead, zine, and copper
mining, which yield gold as a byproduct, dominated Nevada’s
mining industry from the end of World War I through
1959, although for short periods large gold operations in
the Potosi, Round Mountain, and Bullion districts have been
significant. Discovery of the Carlin gold deposit in 1962 has
revived interest in the gold potential of the State.

New Mexico produced about 2,267,000 ounces of gold from
1848 through 1965. Though gold lodes were worked on a
small scale as early as 1833, prospectors showed little inter-
est in the territory until the 1860’s and 1870’s. In rapid suc-
cession, lode and placer gold and rich silver and silver-lead
discoveries were made, and mining flourished. By 1900,
however, the oxidized ores were depleted, and interest turned
to developing the primary base-metal ores from which gold
is produced as a byproduct. This trend continued, in gen-
eral, through 1959. The major gold districts are Elizabeth-
town-Baldy, Mogollon, and Lordsburg.

Oregon, the tenth most important gold-mining State, pro-
duced 5,797,000 ounces of gold from 1852 through 1965.
Gold placers were worked as early as 1852, but the great
rush to Oregon did not take place until 1861, after the
placer discovery at Griffin Gulch in Baker County. After an
initial period of high placer output, gold lodes were found
and developed at a less frenzied rate. By the early 1900,
gold mining began a decline that lasted until 1934 when it
was rejuvenated by the increase in the price of gold. A few
districts, notably the Sumpter, were then reactivated, and
gold mining was revived through the late 1930’s and early
1940’s until the demands of World War II diverted mining
to commodities other than gold. Gold mining in Oregon in
the post-World War II period has been in a steady decline.

Most of Pennsylvania’s gold has been produced from the
Cornwall iron mine in Lebanon County.

South Dakota, third among the gold-producing States,

produced a total of about 31,208,000 ounces of gold through
1965, mostly from the Homestake mine. The gold districts
are in the Black Hills in the northwestern part of the State.
Most gold has been produced from lode deposits, but placers
have also been mined.

In the Southeastern States, gold deposits are distributed
in an area about 700 miles long and 150 miles wide east of
the Appalachian Mountains. North Carolina is the largest
producer; other States, in decreasing magnitude of produc-
tion, are Georgia, South Carolina, Virginia, and Alabama.

Gold in Tennessee is a byproduct of the copper ores of
the Ducktown district in Polk County; small amounts have
been mined from placers on Coker Creek in Monroe County.
Both areas are in the southeastern part of the State.

Utah, whose total gold output through 1965 was 17,765,000
ounces, ranks sixth among the gold-producing States. The
first major ore discovery in the State was in 1863, when
lead ore was found in Bingham Canyon. Gold placers were
found nearby the following year. Silver-lead ore discoveries
in the Cottonwood, Park City, and Tintic districts in the
late 1860’s and 1870’s generated feverish activitr which
lasted until 1893 when the financial recession caused a sharp
drop in the price of silver. In the early 1900’s, large-scale
mining of the low-grade copper ores of the Binghan district
began. Gold has been an important byproduct of these ores.
In 1965, the Bingham district, in addition to being one of
the major copper producers of the world, was the second
largest gold producer in the United States. The Tintic, Park
City, and Camp Floyd districts also have yielded substantial
amounts of gold.

Washington, whose total gold output from 1860 through
1965 was about 3,671,000 ounces, is one of the few States
in which gold production has increased in recent years,
mainly because of the output of the Knob Hill mire in the
Republic district and the Gold King mine in the Wenatchee
district. Gold was first discovered in the State in 1853 in
the Yakima River valley. Placers were worked alcng most
of the major streams of the State through the 18°0’s, but
most of them were depleted by the early 1900’s. Lode de-
posits were found in the 1870’s and eventually supplanted
placers as the chief source of gold. Of the 15 mejor gold
districts of Washington, the most productive heve been
Republic, Wenatchee, and Chelan Lake.

Wyoming is a minor gold-producing State; its total output
through 1965 was about 82,000 ounces. Only two districts—
the Douglas Creek and the Atlantic City-South Pa<s—have
been significant.

INTRODUCTION

Gold is probably the precious metal most prized
by man. It is the universal standard of value, the
common medium of exchange in world corimerece,
and the monetary standard of many natior<. It is
also widely used in the arts and industry. From
1799 through 1965 the United States, one of the
leading gold-mining countries of the world, pro-
duced about 307,182,000 ounces of gold which, at
the price of $35 per ounce, would be valued in
round numbers at $10,751 million. After World
War II the gold output of the United Stetes de-
clined at such a rate that after 1958 the ccsump-
tion of gold in industry and the arts in the country
exceeded production. An appraisal of the principal
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gold-producing districts indicates that the United
States still has a considerable reserve of low-grade
and submarginal gold ore and under favorable eco-
nomic conditions could considerably increase its
annual gold production.

SCOPE AND OBJECTIVES

This report is a compilation of available infor-
mation on the discovery, history of development,
production, and geology of more than 500 gold-
producing districts in the United States. Only dis-
tricts having a recorded total production to 1959 of
at least 10,000 ounces are described. It is a sum-
mary of principal data of interest to geologists,
mining engineers, and economists, as well as to the
general public. The report should serve as a useful
adjunct to the heavy metals program, a study of
certain metals in short supply, including gold, be-
gun in 1966 as a joint effort of the U.S. Geological
Survey and the U.S. Bureau of Mines. It should
also prove useful to the mining industry in planning
prospecting or exploration programs for gold de-
posits.

Descriptions of the districts are necessarily brief,
but they are somewhat in proportion to the impor-
tance of the individual district and to the amount
of information available. A selected bibliography is
given. References have been chosen to give the
reader the best sources on the production, geology,
and other pertinent data on the districts, and these
in turn give additional references to source material.

In this professional paper the total gold produc-
tion is given for each district from the time of dis-
covery through 1959; however, production data for
the years prior to 1904 are meager, widely scat-
tered, and are based in large part on estimates.
Fragmentary production figures for the years prior
to 1904 are given in the reports of the Director of
the Mint, but most of the early gold production data
used in this report were compiled from district re-
ports by the Geological Survey, by the Bureau of
Mines, from publications of State agencies con-
cerned with mining and geology, and from techni-
cal journals. Most of the early gold production
figures cited in these reports are estimates by some
of the older, well-informed residents, mining engi-
neers, or geologists acquainted with the district or
with the most important mines.

In 1904 the Geological Survey began the annual
compilation of gold and silver production in the
United States, and in 1924 this function was as-
sumed by the Bureau of Mines. From 1904 through
1965, therefore, production data used in this report,
unless otherwise quoted or duly credited, have been

compiled from the following annual volumes: “Min-
eral Resources of the United States,” by the U.S.
Geological Survey (1904-23) and U.S. Bureau of
Mines (1924-31), and “Minerals Yearbook,” by the
U.S. Bureau of Mines (1932-65).

The stratigraphic nomenclature used in this re-
port is from many authors and does not necessarily
follow that of the Geological Survey.

AUTHORSHIP AND ACKNOWLEDGMENTS

Both authors have actively collaborated in discus-
sion of problems and the scope of the report and ir
the preparation of the introductory material. A. H.
Koschmann prepared the sections on the gold de-
posits of Arizona, Colorado, Montana, New Mexico,
South Dakota, Utah, and Wyoming. M. H. Bergen-
dahl prepared the sections on the States east of the
North American cordillera—Michigan, Pennsyl-
vania, Tennessee, North Carolina, South Carolina.
Alabama, Virginia, and Georgia, and on the Far
Western States—Alaska, Washington, Oregon, Cali-
fornia, Nevada, and Idaho. The authors gratefully
acknowledge help received in the compilation of
production figures by Jane Ohl, Wm. L. Emerick,
and John M. Baldessari of the Geological Survey.
The report was greatly improved by the thoughtful
and constructive suggestions of numerous colleaguer
who reviewed the manuscript.

Much to the shock and deep regret of his friends
and colleagues, A. H. Koschmann died suddenly in
1962. The profession lost one of its elder statesmen,
a pillar of integrity, as well as a distinguished sci-
entist. The coauthor lost a staunch friend; he has
many satisfying and pleasant memories of his years
with “Kosch.”

DISTRIBUTION OF PRINCIPAL DISTRICTS

More than 75 percent of the gold mined in the
United States has come from five Western States:
California, Colorado, South Dakota, Alaska, and
Nevada (fig. 1).

A total of 508 mining districts have each pro-
duced at least 10,000 ounces of gold, and many
more districts have had a smaller output. Of the
principal districts, 269 have produced between
10,000 and 100,000 ounces, 191 have produced be-
tween 100,000 and 1 million ounces, and 48 have
produced more than 1 million ounces, Four districts.
Lead, S. Dak., Cripple Creek, Colo., Grass Valley-
Nevada City, Calif., and Bingham, Utah, listed ac-
cording to rank, have each produced more than 10
million ounces and Lead has produced more than
20 million ounces. The 508 principal districts ar=
distributed among the States as follows:
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FIGURE 1.—Gold production of the United States—1799 through 1965.

Number of

ﬂ State Districts
1 California 97
2 Nevada 7
. S Montana 54
4 Colorado 44
S S Alaska 43
6 Arizona 42
7 Idaho 42
8 Oregon 31
¢ New Mexico 17
10 North Carolina _.____________ 15
11 Washington 15
12 Utah 13

Other States 24
About one-half of the gold mined in the United
States has come from the 25 districts listed in fig-
ure 2.

GEOLOGIC RELATIONS

In general, gold is derived from three types of
ore: (1) ore in which gold is the principal metal of
value, (2) base-metal ore which yields gold as a
byproduct, and (3) placers.

Most of the principal gold-producing districts are
in the mountainous areas of the United States,
where folding, faulting, and igneous intrusions have
deformed the rocks. In contrast, many large base-
metal deposits are found in the large relatively un-
deformed areas of the Central and Eastern States,
but gold is not even a byproduct of these ores.
Large parts of the Western States, such as the
Colorado Plateau, the Columbia Plateau, and much
of Wyoming, have not been subjected to violent
tectonic forces and consequently contain very few
gold deposits.

The occurrence of gold is erratic and many rich

ore deposits have yielded relatively little or no gold.
Foremost among these are the large silver-lead de-
posits of Coeur d’Alene, Idaho, Aspen, Colo., and
Magdalena, N. Mex.; the copper deposits of Copper
Mountain (Morenci), Ray, Miami, and Superior in
Arizona; and the copper deposits of Sarta Rita,
N. Mex., and the Keweenaw Peninsula, Mich.

Most of the gold deposits in the United States are
associated with and are perhaps geneticall related
to small batholiths, stocks, and satellitic intrusive
bodies of quartz monzonitic composition that range
in age from Jurassic to Tertiary. Some deposits,
such as those in the Southeastern States, may be
genetically related to granitic bodies that were in-
truded at the close of Paleozoic time, ard a few
deposits, as at Jerome, Ariz., are Precarrhrian in
age.

HISTORY OF GOLD MINING AND TRFNDS
IN PRODUCTION

Gold in the United States was first mined in the
Southeastern States about 1799, but these deposits,
though rich, were relatively small. After the discov-
ery of placer gold in California in 1848, the West-
ern States contributed the bulk of the domestic
gold production. Placer deposits offered quick and
large returns with simple equipment and tI'us stim-
ulated migration to the new gold fields. Many pros-
pectors, trained in the California gold field~. spread
to other parts of the new territories and many de-
posits were found in rapid succession in widely
separated areas. The discovery of these rich placer
deposits marked the beginning of active develop-
ment and settlement of the West. Explorstion and
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Alleghany and Downieville, Calif. (2,173,000)
| Bisbee, Ariz. (2,193,000)
Boise Basin, idaho (2,300,000)
| Virginia City, Mont. (2,617,000)
|| Tintic, Utah (2,648,000)
| Butte, Mont. (2,725,000)
Tertiary placers, Nevada County, Calif. (2,903,000)
La Porte, Calif. (2,910,000)
Leadbville, Colo. (2,970,000)
Folsom, Calif. (3,000,000)
Telluride, Colo. (3,000,000)
Nome, Alaska (3,606,000)
| Godfield, Nev. (4,195,000)
L | Central City, Colo. (4,200,000)
Hammonton, Calif. (4,387,000)
| Columbia Basin, Calif. (5,874,000)
uneau, Alaska (6,884,000)
| Fairbanks, Alaska (7,464,000)
Mother Lode, Amador County, Calif. (7,675,000)
Comstock Lode, Nev. (8,560,000)
Bingham, Utah (10,610,000)
Grass Valley-Nevada City, Calif. (12,608,000)
Cripple Creek, Colo. (19,101,000)
Lead, S. Dak. (24,450,000)

Mother Lode, East Belt and West Belt, Calaveras County, Calif. (2,046,000)

Total production of 25 principal districts (151,099,000)

Total uia aredm?on to 19’5? (@7,&?,%} ; | |

! i 1. H I 1 !

0 20 40 60 80 100 120 140

160 180 200 220 240 260 280 300

MILLIONS OF FINE OUNCES

F1GURE 2.—Gold production (to nearest 1,000 ounces) of 25 principal gold-mining districts of the United States—
through 1959.

mining activity boomed; gold production reached
2 million ounces in 1850 and 3 million ounces in
1853. It then declined steadily and in 1862 again
dropped below the 2-million-ounce level. Placers
were the chief source of our domestic output until
1873 (Loughlin and others, 1930, fig. 3), when their
output was exceeded by that of lode mines, a rela-
tion that has continued through 1965. Placer activ-
ity remained at a relatively low ebb during the
1880’s and early 1890’s, but there were three periods
in later years when placer production, though ex-
ceeded by lode production, formed a significant pro-
portion of the domestic output—in 1896 when large
dredges were introduced in California, in 1904
when large deposits of rich gravels were discovered
in Alaska, and in 1934 when the price of gold was
increased to $35 an ounce.

In many districts the prospectors followed gold-
bearing gravél to the source of the gold in veins,

and lode mining began shortly after placer mining.
It was not, however, until about the middle 186(’s,
when the Mother Lode and Grass Valley lodes in
California and the Comstock Lode in Nevada be-
came important producers, that lode mines became
significant sources of gold. Lode production in-
creased rapidly after the discovery of gold in the
Cripple Creek district, Colorado, in 1892. By 1878,
production from this district together with the in-
creased placer production in California and the ac-
celerated output of the Homestake mine at Le-~d,
S. Dak., had raised our annual gold production to
more than 3 million ounces. Production continued
to rise with the discoveries of gold at Tonop-~h,
Nev., in 1903, the placer deposits of Alaska in 194,
and gold at Goldfield, Nev., in 1905. By 1905 g»ld
production for the first time exceeded 4 million
ounces, a level maintained until 1917. Because of a
shortage of manpower during World War I, pro-
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duction then declined rapidly, falling almost to the
2-million-ounce level by 1920, where it remained
until 1934. Many gold mines were reopened during
the depression in the early 1980’s. When the price
of gold was raised in 1934 from $20.67 to $35 per
ounce, production increased rapidly and in 1937
again passed the 4-million-ounce mark. Additional
gold was obtained as a byproduct from increased
output of base metals in the late 1980’s, and in 1940
gold production reached an alltime high of 4,869,949
ounces. Shortly after the United States entered
World War II, the gold mines were closed, and gold
production in 1944 and 1945 dropped below the
1-million-ounce mark, the lowest since 1849. Pro-
duction in 1965 was 1,705,190 ounces.

From 1907 until 1943 byproduct gold, obtained
from base-metal ores, formed a small, though sig-
nificant, fraction of the total production of this
country. Only in World War II (1943—45 inclusive),
when base-metal production increased and gold
mines were closed, did byproduct gold contribute
more than 50 percent of our annual domestic pro-
duction, and since 1951 it has steadily outranked
placer production. Most of the byproduct gold is
recovered from porphyry copper ores. Large-scale
copper mining at Bingham, Utah, has yielded suffi-
cient gold to put this district in second place in an-
nual gold production in recent years. The Lead dis-
trict, South Dakota, has had the greatest total gold
production and was also the largest producer in the
United States each year from 1946 through 1965.

In an analysis of gold-production trends, the pe-
riod 1932-59 is particularly informative because it
reflects the most flourishing and the most adverse
periods of gold mining in the United States. A long
period of desultory activity ended in 1934 when the
price of gold was increased from $20.67 to $35 per
ounce. Mines were opened that had been closed for
decades, and the gold-mining industry experienced
an unprecedented interval of prosperity. This was
ended in 1942 by the imposition of War Production
Board Order L-208 (U.S. Bureau of Mines, 1943,
p. 80-84), which resulted in most of the gold mines
closing for the duration of World War II. After
World War 1I, the gold-mining industry, plagued
by constantly rising costs under a fixed selling price,
failed to experience the growth and robust activity
enjoyed by most industries. Thus, gold mining has
been somewhat paradoxical—it reached its zenith
in an economic climate unfavorable to most other
industries, and it declined sharply when industrial
growth was accelerating.

Of the 508 principal districts, in 1959 about 400
were either dormant or had an annual production

of less than 100 ounces. Of the 25 leading districts
(listed in fig. 2), 8 are dormant, 5 produce less than
100 ounces annually or have sporadic production,
and only 12 of them maintain activity comparable
to that of the prewar period.

ALABAMA

Gold discoveries in Georgia stimulated intevest in
prospecting similar-appearing crystalline rocks of
Alabama and by about 1830 the first discoveries
were made (Adams, 1930, p. 8). In the 1830’s and
1840’s, thousands of people were working the de-
posits at Arbacoochee and Goldville, but this boom
collapsed when the California placer discoveries
lured away most of the miners. Gold minire con-
tinued at a subdued pace that was broken by accel-
erated activity in 1874, when copper fever gripped
the State, and in 1904, when cyaniding was intro-
duced at Hog Mountain (Adams, 1930, p. 1(). The
increased price of gold in 1934 caused anothe+ spurt
of activity, but during the late 1940’s and the
1950’s mines were closed once more. Gold produc-
tion of Alabama from 1830 through 1959 was 49,495
ounces (fig. 8).

The belt of gold-bearing gneisses and schists ex-
tends from Georgia into east-central Alabama,
where it is overlain by gently dipping unmetamor-
phosed sedimentary rocks of the Gulf Coastal Plain.
The gneisses and schists are bordered on the north-
west by the folded Paleozoic sedimentary rocks that
form the southern end of the Appalachians, which
become more subdued and are covered by the
Coastal Plain sediments in the southwestern and
western parts of the State. The gold deposit~ occur
in the Talladega Slate, the Hillabee Chlorite Schist,
the Wedowee Formation, and the Ashland Mica
Schist. The ages of these rocks are not clearly de-
fined. Butts (in Adams and others, 1926, p. 59-61)
considered the age of the Talladega as ranging from
Precambrian through much of the early Paleozoic.
Adams (Adams and others, 1926, p. 32-33, 37)
assigned a tentative Cambrian to Carboniferous age
to the Wedowee Formation, and he considered the
Ashland Mica Schist to be Precambrian in se¢e. In-
trusive into these metasedimentary rocks ere the
metaigneous Hillabee Chlorite Schist and the Pinck-
neyville Granite, both considered post-Carbonifer-
ous in age by Adams (1930, p. 17, 18). Most of the
gold deposits are in Cleburne, Tallapoosa, Clay, and
Randolph Counties, but only two districts have pro-
duced more than 10,000 ounces of gold—the Arba-
coochee district in Cleburne County and tl= Hog
Mountain distriet in Tallapoosa County.
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FIGURE 3.—Annual gold production of Alabama, Georgia, North Carolina, South Carolina, and Virginia, 1823-1960.
Sources of data: 1823-1934 from Pardee and Park (1948), 1935-60 from U.S. Bureau of Mines (1933-66).

CLEBURNE COUNTY

The Arbacoochee district, in southern Cleburne
County in Tps. 16 and 17 S., Rs. 11 and 12 E., con-
tained the richest placers of the State; it was ex-
tremely active in the 1830’s, but by 1874 only a few
miners were still at work there (Adams, 1930,
p. 21). Several attempts at lode mining were made
in the late 1800’s, but by 1900 these mines were
idle (Adams, 1930, p. 22, 23).

Brewer (1896, p. 85) credited the Arbacoochee
district with most of the $365,300 in gold (17,700

ounces) produced by Alabama to 1879; after 1890
this district became almost inactive and the Fog
Mountain district became the State’s principal pro-
ducer.

Most of the gold came from residual placers in
the vicinity of Gold Hill and from gravels along
Clear Creek (Adams, 1930, p. 21-22). Bedrock in
the southern part of the district consists of Ash-
land Mica Schist and in the northern part, of roks
of the Talladega Slate. These two units are sema-
rated by a band of Hillabee Chlorite Schist which
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was intruded along an old thrust fault plane
(Adams, 1930, p. 18). Gold-bearing quartz veins
with pyrite occur in the Hillabee, but they are too
low grade to be economic,

TALLAPOOSA COUNTY

In Tallapoosa County the principal gold producer
was the Hog Mountain district, in the north-central
part of the county in T. 24 N., R. 22 E.

The only workings of any consequence in this dis-
trict are those of the Hog Mountain or Hillabee
mine, which opened in 1839 and operated on a small
scale until 1893, when larger ore bodies were dis-
covered and production increased. From 1893 to
1916, the mine produced $250,000 (about 12,100
ounces) in gold (Adams, 1930, p. 50). The mine
was closed in 1916 because of high operating costs
and was not reopened until 1933. During 1934-37
the Hog Mountain mine was the largest producer in
Alabama, but it was closed in 1938 and remained
inactive through 1959. Total gold production of the
district through 1959 was about 24,300 ounces,
about half of which was produced during 1934-37.

Bedrock in the Hog Mountain district consists of
schistose rocks of the Wedowee Formation and
quartz diorite (Park, 1935, p. 4-6). The schist is
dark gray, graphitic, and is complexly folded and
may be cut by thrust faults, The age of the Wedowee
was considered by Adams (1930) to range from
Cambrian to Carboniferous, but Park (1935, p. 5)
thought it might even be Precambrian. The quartz
diorite, which may be related to the Pinckneyville
Granite of post-Carboniferous age, intruded the
deformed Wedowee Formation. The larger gold
veins of the district fill shear zones in the quartz
diorite. Quartz is the most abundant vein mineral;
pyrrhotite and small amounts of chalcopyrite, py-
rite, arsenopyrite, gold, sphalerite, galena, bismuth
minerals, and silver (Park, 1935, p. 12, 13) also
oceur.

ALASKA

Gold, the lure that drew settlers across the wide
prairies and into the most remote mountain gullies
in our Western States, proved also to be the domi-
nant factor in the settlement of Alaska. This most
important mineral commodity of the State was
known in Alaska as early as 1848, long before the
territory was acquired from Russia by the United
States in 1867. P. P. Doroshin, a Russian mining
engineer, made the discovery in the gravels of the
Kenai River on the Kenai Peninsula, but there was
no great excitement and apparently no gold was
mined (Martin and others, 1915, p. 181-182). A sec-

ond discovery of placer gold in 1865-66 on the
Seward Peninsula by a party exploring for a tele-
graph route similarly failed to arouse much inter-
est (Collier and others, 1908, p. 13-14).

Alaskan gold mining began in southeast Alaska.
In 1869 miners who had been disappointed in the
Cassiar gold district in British Columbia discovered
gold placers at Windham Bay and Sumdum Bay
southeast of Juneau. In 1870-71 the first go'd pro-
duced in Alaska, reported to be worth $40,0(9, was
extracted from these placers (Wright, 1906, p. 2).
At about this time the first attempts to mine lode
gold were made near Sitka (Knopf, 1912, p. 8). In
the early 1870’s extensive copper deposits were
found on Prince of Wales Island, but because of
the remoteness of the area from transportation fa-
cilities, these were not developed for many years.
The major lode gold deposits of Alaska were found
in 1880 at Juneau, and by 1883 Juneau was the
mining center of the territory (Wright, 1906. p. 3).
Encouraged by the successes at Juneau, the pros-
pectors spread through southern Alaska an¢ made
important gold discoveries at Berners Bzy and
Eagle River on the mainland near Juneau, at Klag
Bay on Chichagof Island, at Willow Creek near
Anchorage, and even on far-off Unga Island, 1,000
miles to the west.

Numerous gold districts, the most important of
which are Nome, Council, and Fairhaven, are on
the Seward Peninsula. This region was prospected
first by gold seekers drawn north by the great Klon-
dike (Yukon Territory, Canada) rush of 1£97-98.
By 1898 the discovery of the rich Nome placevs trig-
gered a stampede to the new area and led to the
rapid development of the entire peninsula. Nome,
the second largest gold-producing district in Alaska,
was active until 1962,

The vast Yukon drainage basin has produced
more gold than any other region in Alaska, even
though it was the most recent of the gold-prcducing
regions to be exploited. With transportation virtu-
ally limited to river travel, the great distances from
gold deposits to supply and population centers in-
hibited any large-scale mining in the early days.
The first gold discoveries were made in 1878 (Mer-
tie, 1937, p. 4); however, tales of gold had been
circulated years earlier by traders and trappers
who set up posts at various points along the Yukon
River. Smith (1933, table facing p. 96) listed the
earliest production for this region in 1883 from the
Fortymile district. The important placers at Fair-
banks were discovered in 1902, and by 1910 lode
mines were active in this district. The Fairbanks
placers proved amenable to large-scale dredging
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was converted to ounces at prevailing price per ounce.

operations, which soon made this district the largest
gold producer in Alaska.

As transportation facilities improved after 1900,
new gold discoveries were made in the more remote
areas, and previously known deposits were devel-
oped and mined. This activity extended into the
1930’s, and several lode and placer districts in the
Yukon basin were activated in this interval.

Gold mining in Alaska was seriously affected in
1943 by the imposition of War Production Board
Order L-208 which closed nearly all of the gold
mines during World War II (fig. 4). After the war
the placer mines of the Fairbanks district resumed
large-scale operations, and this single district ac-
counted for more than half the total annual gold
production for Alaska during 1950-65. The lode
mines in Alaska were virtually inactive during
1942-65.

Of the total value of $722,122,186 of gold (28,859,-

718 ounces) produced in Alaska from 1880 to 1957,
$504,076,577 came from placer mines (U.S. Bureau
of Mines, 1957, p. 83, 85). During 1958-59 the gold
production amounted to 865,353 ounces, most of
which came from placers (U.S. Bureau of Mines.
1959, p. 84). Most of the lode gold has come from
the Juneau district in southeast Alaska, and ar
unknown but probably small amount has been pro-
duced as a byproduct of copper ores in the Prince
William Sound region. The gold production of
Alaska before 1880 is unknown, but probably was
not great.

Emmons (1937, p. 203) discussed the general re-
lationships of gold deposits to geology. He pointed
out that the chief lode deposits are associated witl
Mesozoic granite that have intruded rocks of Pre-
cambrian, Paleozoic, and Mesozoic ages. This bel*
of intrusives extends from the Seward Peninsula
to the Yukon Territory. The lode deposit on Ung~
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FIGURE 5.—Gold-mining districts of Alaska.

Cook Inlet-Susitna region:

1, Kenai Peninsula; 2, Valdez Creek; 3, Willow Creek;
4, Yentna-Cache Creek.

Copper River region:
5, Chistochina ; 6, Nizina.

Kuskokwim region:
7, Georgetown; 8, Goodnews Bay; 9, McKinley; 10,
Tuluksak-Aniak.

Northwestern Alaska region:
11, Shungnak.

Seward Peninsula region:
12, Council; 13, Fairhaven; 14, Kougarok; 15, Koyuk;
16, Nome; 17, Port Clarence; 18, Solomon-Bluff.

Island in the Aleutian Islands is in Tertiary ande-
site. The placer deposits are widespread, occurring
along nearly all the major rivers and their tribu-
taries, and even in beach sands in the Nome area,
on Kodiak Island, Yakataga, Lituya Bay, and Cook
Inlet.

As in earlier reports of the Geological Survey

Southeastern Alaska region:
19, Chichagof; 20, Juneau; 21, Ketchikan-Hyder; 22,
Porcupine; 28, Yakataga.

Southwestern Alaska region:
24, Unga.

Yukon region:
25, Bonnifield; 26, Chandalar; 27, Chisana; 28, Circle;
29, Eagle; 30, Fairbanks; 31, Fortymile; 3%, Iditarod;
33, Innoko; 34, Hot Springs; 35, Kantishna; 36, Koyu-
kuk; 37, Marshall; 38, Nabesna; 39, Rampart; 40, Ruby;
41, Richardson; 42, Tolovana.

Prince William Sound region:
43, Port Valdez.

(for instance, Smith, 1939), the State is subdivided
into nine geographical regions: Cook Inlet-Susitna,
Copper River, Kuskokwim, Northwestern. Seward
Peninsula, Southeastern, Southwestern, Yukon, and
Prince William Sound. The regions and the indi-
vidual districts (fig. 5) within the regions are dis-
cussed in this report.
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COOK INLET-SUSITNA REGION

Bounded roughly by the Aleutian or Alaska Penin-
sula on the southwest, the Alaska Range on the
west and north, and by the Talkeetna Mountains on
the east, the Cook Inlet-Susitna region includes the
Kenai Peninsula, Valdez Creek, Willow Creek, and
Yentna-Cache Creek mining districts.

Gold was first discovered in Alaska in 1848 in the
gravels of the Kenai River. Apparently this gold
was not present in minable quantities, and it was
not until the 1890’s that minable placers were
found in the Turnagain Arm area (Martin and
others, 1915, p. 181-183). The first lode deposits
in the Cook Inlet-Susitna region were found in 1896
also in the Turnagain Arm area, more precisely,
the Moose Pass-Hope area; however, the deposits,
although rich, were of small tonnage, and there was
very little lode production before 1911 (Martin and
others, 1915, p. 129-131).

Placers in the Valdez Creek district, in the south-
ern foothills of the Alaska Range, were worked
from 1904 to 1924 (Ross, 1933b, p. 427-428) and
desultory operations were carried on as recently as
1947 (E. H. Cobb, written commun., 1962).

In the western part of the Cook Inlet-Susitna
region, placers were discovered in the Yentna-
Cache Creek district in 1905 (Capps, 1913, p. 10).
These deposits were moderately productive through
1957. The most productive distriet in the entire re-
gion is the Willow Creek district, about 20 miles
north of the towns of Palmer and Wasilla, where
placers were discovered in 1897. The first lode
claims were located in 1906 (Capps, 1913, p. 50)
and were worked fairly steadily until the early
1950’s.

From 1880 through 1959, a recorded total of
919,532 ounces of gold was produced from the Cook
Inlet-Susitna region. Of this, 588,361 ounces was
from lode mines, 824,370_ounces from placers, and
6,801 ounces from undifferentiated sources. After
the end of World War II production from both lode
mines and placers declined markedly.

KENAI PENINSULA DISTRICT

The Kenai Peninsula is near the center of the
southern coastline of Alaska, immediately northeast
of the Alaska Peninsula,

The districts of Moose Pass-Hope, Girdwood, and
Turnagain Arm—all in the central and morthern
part of the peninsula—have been combined in this
discussion because most of their production data
have been combined under ‘“Kenai Peninsula.”

Numerous small placers were discovered in the
Turnagain Arm area in the early 1890’s, but no

significant production occurred until news of the
auriferous gravels on Mills and Canyon Creeks
brought several thousand prospectors to the arca in
1896 (Martin and others, 1915, p. 182-183). Two
years later another influx occurred. In a short time
the small richer deposits were exhausted and the
hand-operated rockers and sluices were supplanted
by hydraulic plants that successfully mined the
large reserves of low-grade gravels.

Lode mining, overshadowed by the placer opera-
tions, has been conducted chiefly in the Moose Pass-
Hope camp and to a lesser degree in the Girdwood
camp. The first indications of economic lode depos-
its were noted in 1896, but interest was diverted
for a number of years to the more accessible placers.
The lode deposit at the Hirshey mine, discovered
in 1911, became the most consistently productive in
the district (Tuck, 1938, p. 489-494). Lode mining
continued sporadically until the end of World War
II, when it dwindled to almost nothing.

Total recorded gold production from the Kenai
Peninsula from 1895 through 1959 was 23,700
ounces from lodes, 96,500 ounces from placers, and
175 ounces from undifferentiated sources. Data
from 1931 through 1945 are incomplete, so that the
figures given here are minima.

The geology of the Kenai Peninsula was described
by Martin and others (1915), Tuck (1933), and
Park (1933). The oldest rocks on the peninsula are
schists and crystalline limestones of uncertain age;
however, the most widely distributed rocks are
slates and graywackes that range in age from Peleo-
zoic or Early Triassic to possible Late Cretaceous
(Martin and others, 1915, p. 33-35). Granitic in-
trusive masses are abundant in the slaty rocks along
the southern and eastern coasts. The Kenai Forma-
tion, of Eocene or younger Tertiary age, is exposed
in the low country in the southwest part of the
peninsula, north of Kachemak Bay, and consists of
coal-bearing sand and clay. This formatior is
15,000-20,000 feet thick and contains economically
important oil and gas accumulations (Lian and
Simonson, 1962, p. 271). Quaternary gravels—
mostly till, outwash, and ferrace sands and gravels
—cover vast areas of lowlands in the west and
northwest parts of the peninsula. The pre-Tertiary
rocks that comprise most of the mountainous part
of the peninsula are intricately folded whereas the
Tertiary rocks, which occupy the low areas of the
peninsula, are either horizontal or only gently
warped into folds in which dips are generally less
than 10° (Barnes and Cobb, 1959, p. 227).

The lode deposits of the Moose Pass-Hope cemp
consist of fissure veins. Mineralized acidic dikes are
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also in the district, but the gold production has been
from the fissure veins that cut across the slaty
cleavage of the slate and graywacke country rocks.
The veins strike in all directions and have an aver-
age dip of 45° north or west (Tuck, 1933, p. 490).
The ore minerals are arsenopyrite and small
amounts of galena, sphalerite, pyrite, and chalco-
pyrite in a gangue of quartz, calcite, and ankerite
(Tuck, 1933, p. 491). Free gold occurs in the quartz,
commonly near accumulations of galena and sphal-
erite.

The placer deposits of the Kenai Peninsula, de-
scribed by Martin, Johnson, and Grant (1915,
p. 181-208), are most productive in the northern
part of the peninsula along the various streams—
Crow, Resurrection, Palmer, Bear, and Sixmile
Creeks—that debouch into Turnagain Arm. Farther
south, the gravels of Canyon, Mills, Falls, and
Cooper Creeks, and of the Kenai River have yielded
some placer gold. The deposits were formed in Qua-
ternary time by postglacial streams reworking and
resorting the debris that choked the valleys after
the retreat of the glaciers. Present streams that
have incised their courses in the unconsolidated
material have left terraces and have further re-
worked the gravels. The productive glaciers are
along these streams and in.channel deposits in the

terraces.
VALDEZ CREEK DISTRICT

The Valdez Creek district is on the southern
flank of the Alaska Range at approximately lat
63°12’ N. and long 147°20’ W. The drainage area
of Clearwater Creek in addition to that of Valdez
Creek is usually included in the district.

Gold was first discovered in this district in 1908, in
the gravels of Valdez Creek, but no production was
recorded until 1908. The “Tammany Channel,” a
buried channel representing the course of an ances-
tral Valdez Creek, yielded most of the placer gold
from the district. This channel, discovered in 1904,
has been worked by hydraulic and underground
methods (Tuck, 1938, p. 113). The chief production
has been from placers. Several gold lodes were
located, but none were productive to 1936 (Tuck,
1938, p. 121), and no record of any later lode pro-
duction was found in 1959.

Total estimated gold production through 1936
was about 34,900 ounces, worth about $720,000
(Tuck, 1938, p. 118). The district was virtually
dormant during 1937-59.

The geology of the district was described in de-
tail by Ross (1933b, p. 428-444), Triassic(?) meta-
sedimentary rocks—argillite, slate, and sericite and
chlorite schist with limestone lenses—were intruded

by a small batholith of quartz diorite in the north-
ern part of the district and by small stocks and
plugs of diorite elsewhere in the distriet. Struc-
turally, the district is on the northwest flank of a
large northeast-trending anticlinal fold; large nor-
mal faults trending N. 65° E. cut the metaselimen-
tary rocks.

There are several types of veins in the district,
and those showing the most promise, accorcding to
Ross (1933b, p. 456), are quartz veins associated
with sheared and metamorphosed wallrocks. In
their unoxidized state these veins contain pyrite,
arsenopyrite, pyrrhotite, and a little chalecnyrite.
Native gold occurs in the quartz. Some quart- veins
contain abundant calcite (Ross, 1983b, p. 457).
Ross (1933b, p. 458) believed the veins wore re-
lated to hydrothermal activity that followed the
intrusion of the dioritic bodies.

The placers are buried channels in which gold
was concentrated next to the bedrock floor. The old
gorges, eroded into bedrock, are V-shaped and prob-
ably were cut into a mature erosion surface (Ross,
1933b, p. 444-445).

WILLOW CREEK DISTRICT

The Willow Creek district, an area of akout 50
square miles, is 23 miles by road northeast of
Wasilla and 21 miles northwest of Palmer.

Gold-bearing veins were discovered in this dis-
trict in 1906, but lack of transportation fz-ilities
hindered their development and no production was
recorded until 1909 (Ray, 1954, p. 35-36). After
1909 the district developed steadily and maintained
substantial annual production until 1951, after
which there was only sporadic small-scale a-tivity.
Total gold production through 1959 was €52,080
ounces; nearly all production was from lode mines.

The geology and ore deposits of this distriet were
described by Ray (1954, p. 10-54). The olde~t rock
is muscovite-quartz-plagioclase schist. Intrud-d into
this is a mass of quartz diorite, the Talkeetna batho-
lith, which underlies the major part of the cistrict.
Dikes of lamprophyre, diabase, aplite, and pegma-
tite cut the intrusive. The batholith is believed to
be of late Mesozoic age. Sedimentary rocks, includ-
ing conglomerate, arkose, shale, and sandstone of
Tertiary (?) age, dip to the south, away from the
quartz diorite body. Numerous faults cut the quartz
diorite. Those with the larger displacefnerts are
postore in age, trend northwest, and dip northeast.

Two types of veins are in the quartz diorite:
(1) an older nonproductive group, containing as-
semblages of chalcopyrite-molybdenite, pyrite-stib-
nite, or low-grade gold-quartz, and (2) rinable
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gold-bearing quartz bodies in shear zones that oc-
cur along the southern margin of the quartz diorite.
Vein minerals, in addition to quartz and gold, are
pyrite, arsenopyrite, sphalerite, chalcopyrite, tetra-
hedrite, nagyagite, altaite, coloradoite (?), galena,
stibnite(?), and sparse scheelite. Gold commonly
occurs as irregular grains in and around nagyagite
and as fracture fillings in pyrite, and locally occurs
as blebs and stringers in quartz.

YENTNA-CACHE CREEK DISTRICT

The Yentna-Cache Creek district includes about
2,000 square miles on the southeast slope of the
Alaska Range and is located roughly between lat
61°55’ and 62°45’ N, and long 150°25’ and 151°5’
W. It includes the upper drainage of the Yentna
River and its tributaries, the best known of which,
from the standpoint of gold mining, are Cache,
Mills, Peters, and Long Creeks.

Gold was discovered in this distriet in 1905 in
gravels in the basins of Peters and Cache Creeks.
During the first few years most of the production
was from these placers. In 1911 additional placers
were discovered on Dollar Creek and a few years
later on Thunder Creek and Upper Willow Creek
(Capps, 1925, p. 54-55). The district, although not
a tremendous producer, had a steady output, en-
tirely from placers, and was active through 1957.
From 1905 through 1959, about 115,200 ounces was
recorded ; data for 1931-46 are not available.

The geology and placer deposits were described
by Capps (1913; 1925, p. 53—-61). Intensely folded
slates and graywackes of Mesozoic age compose
most of the bedrock. Masses of granitic and dioritic
rocks were intruded into the metasedimentary
rocks, and Capps believed that the numerous gold-
bearing quartz veins in the slates and graywackes
were derived from solutions emanating from the
cooling intrusives. Poorly consolidated lignitic sand
and clay of Oligocene age (MacNeil and others,
1961, p. 1904) unconformably overlie the folded
older rocks. The sand and clay are overlain by
younger Tertiary gravels.

The placers were derived by weathering and ero-
sion of the auriferous veins in the metasedimentary
rocks, first by Tertiary streams which deposited
the gold in channels in the Tertiary gravels, then
by postglacial streams which reworked the glacial
debris and Tertiary deposits and concentrated gold
from these earlier deposits into placers in the pres-
ent stream channels. Minable placers occur in the
Tertiary deposits as well as in the Recent gravels.

COPPER RIVER REGION
The elliptical-shaped Copper River region, which

includes a large part of the drainage basin of the
Copper River, is in southern Alaska, bounded by
the Alaska Range on the north, the Chugach Moun-
tains on the southwest, and the Wrangell Mountains
on the northeast. The region lies roughly betwe=n
lat 61°00’ and 63°10’ N. and long 142°00’ and
146°00’ W., and it includes the major gold districts
of Chistochina and Nizina.

Gold mining began in this region in 1900 in the
Chistochina district, but prospectors were active in
the Copper River country as early as 1898 (Schra-
der, 1900, p. 421). The first locations were in aur:f-
erous gravels along the Chisna, one of the main
tributaries of the Chistochina River. Productive
placers were discovered along the upper part of t-e
Nizina River and its tributaries in 1902 (Menden-
hall, 1905, p. 118). Minor discoveries were made
elsewhere in the Copper River region about this
time, and in 1914 the Nelchina placers were discov-
ered (Chapin, 1918, p. 59)—but the bulk of the
gold production came from the placers of Chisto-
china and Nizina. In the Copper River region, espe-
cially the Chitina district, copper deposits were
worked extensively by the Kennecott Co. during
1900-38 (Moffit, 1946, p. 98), but they yielded little
gold.

From 1900 to 1959 the Copper River region pro-
duced 2,400 ounces of lode gold, 295,000 ounces of
placer gold, and 5,600 ounces of gold undifferen-
tiated as to source—a total of 308,000 ounces. From
World War II through 1959 only a few hundred
ounces per year were produced.

The geology of the region is summarized here
from a more detailed account by Moffit (1938,
p. 19-107).

Throughout most of the region the low-lying
areas are blanketed by glacial sands and gravels of
Quaternary age. In the higher areas, a thick su-~-
cession of bedded rocks range in age from early
Carboniferous to Recent. The oldest rocks consist
of schist and slate associated locally with altered
limestone, tuff, and basalt flows, and they include
the Mississippian Strelna Formation and Dadina
Schist and the Carboniferous or older Klutina Se-
ries. Overlying these rocks are layers of lava flows,
tuff, volcanic breccia, shale, limestone, sandstone,
and conglomerate of Permian age; these are over-
lain by the Nikolai Greenstone, a thick sequence of
basaltic lava flows of Permian and Triassic(?) age.

The post-Triassic Mesozoic rocks in the Copper
River region are not fully understood because of th«
correlation problems imposed by variable lithology,
exposures in disconnected areas, and lack of diae-
nostic fossils. Tuffaceous beds of Middle Jurassic
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age occupy a small area near the mouth of the
Chitina River. Upper Jurassic rocks occur in a few
places in the central part of the Copper River ba-
sin along the north tributaries of the Chitina River.
Along the north side of Chitina River valley a thick
series of bedded sedimentary rocks of varied lithol-
ogy is Jurassic or Cretaceous in age. Black shale
and sandstone, conglomerate, and sandy shale con-
sidered to be of Early Cretaceous age overlie Tri-
assic rocks in the Nizina district. The Chugach
Mountains, in the southern part of the region, are
underlain by dark slate and graywacke considered
to be Cretaceous or older(?). These are equivalent
to the Valdez and Orca Groups of earlier reports.

The Tertiary rocks are dominantly of voleanic
origin and include several thousand feet of lavas
and tuffs interbedded with fresh-water conglomer-
ate, clay, sandstone, and shale. These rocks com-
pose the higher parts of the Wrangell Mountains.

CHISTOCHINA DISTRICT

The Chistochina district is in the northwest part
of the Copper River basin near the intersection of
lat 63°00’ N. and long 145°00’ W. The drainage
area of the Chistochina River, including the south-
ern foothills of the Alaska Range, roughly deter-
mines the boundaries of this distriet.

The initial gold discoveries of the Copper River
region were made in this district along the Chisna
River in 1898 by Hazelet and Meals (Moffit, 1944,
p. 27). Slate Creek and Miller Gulch later became
the leading gold-producing areas. Production from
this district began in 1900 and continued, though
at a diminishing rate in the later years, to 1942.
From 1942 to 1959 the district was almost dormant,
with only sporadic small-scale activity. Total pro-
duction from 1900 through 1959 was about 141,000
ounces, all from placers. Production data from 1931
through 1945 are not complete.

Bedrock in the district consists of Carboniferous
and Permian clastic and sedimentary rocks—pre-
dominantly shale, limestone, conglomerate and some
sandstone—and subordinate volcanic tuffs and lava
flows. All the foregoing rocks are cut by dikes
(Moffit, 1944, p. 28). The gold placers were formed
by reworking of glacial debris and occur in bench
gravels as well as present stream gravels.

NIZINA DISTRICT

The Nizina district is in the eastern part of the
Copper River drainage basin between lat 61°12’
and 61°37’ N. and long 142°22’ and 143°00’ W.
This is a placer district along the Nizina River, a
tributary of the Chitina River.

In 1898-99 prospectors were active in the Chitina
River valley and some went up as far as the Nizina
area. Although copper deposits were soon found
and quickly developed, it was not until 1902 that
placers rich enough to precipitate a rush were
found on Chititu Creek (Moffit and Capr<s. 1911,
p. 76). The rich deposits were quickly erhausted
and the operators who remained developed previ-
ously known lower grade gravels on Chititu and
Dan Creeks. In 1959 these gravels were still being
mined, although on a smaller scale. Total produec-
tion through 1959 from the Nizina district was
143,500 ounces of gold; all but about 60 ounces was
from the placers.

The geology of the Nizina district was cescribed
by Moffit and Capps (1911, p. 20-75). Bedrock in
the mountain areas consists for the most part of
moderately folded Permian and Triassic(?) marine
sediments and greenstone intruded by ls<coliths,
dikes, and sills of quartz diorite porphyry (E. H.
Cobb, written commun., 1962). Deposits of mor-
raine and alluvium blanket the lower slopes of the
mountains and fill the river basins. The source of
the gold in the placers is probably the small quartz
veinlets in the black shales that may be rslated to
porphyritic intrusives in the shales. High bench
gravels, remnants of a deep alluvial valley fill, con-
tain workable deposits, but the richest placers are
in present stream gravels where the gold has been
concentrated by reworking of older deposits (Mof-
fit and Capps, 1911, p. 98-100).

KUSKOKWIM REGION

The Kuskokwim region, which includes the coun-
try drained by the Kuskokwim River, is roughly
400 miles long and 75 to 100 miles wide extending
from the mouth of the Kuskokwim River, in south-
west Alaska, to the northwest slopes of the Alaska
Range, in south-central Alaska. Important gold-
producing districts are Georgetown, Goodnews Bay,
MecKinley, and Tuluksak-Aniak.

The area southwest of the town of Anizk is un-
derlain predominantly by Quaternary sands and
gravels, but the more mountainous regions east and
northeast of Aniak are underlain by bedd=d rocks
that range in age from Ordovician(?) to Tertiary
(Cady and others, 1955, pl. 1). Only parts of the
region have been geologically studied in any detail;
much of it remains to be mapped.

The Kuskokwim River, particularly its lower
reaches, was penetrated first by Russians who in
1829 began exploring the area and later established
trading posts along the river (Cady and others,
1955, p. 3—4). The first report of gold in this re-
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gion was by Spurr (1900, p. 259-261) who, in 1898,
noted that gold was present both in veins and in
stream gravels at various points along the Kuskok-
wim, These reports were of mere occurrences rather
than of bonanza deposits; thus prospectors were
reluctant to enter this relatively unknown region.
It was not until 1908 that the first gold was pro-
duced (Smith, 1933, table facing p. 96). Placers
have been the principal producers from this region,
yielding substantially even in the 1950’s. Produc-
tion from 1908 through 1959 totaled 640,084 ounces,
of which only 41,598 ounces was from lode mines.

GEORGETOWN DISTRICT

The Georgetown district, between lat 62°00’ and
62°15’ N. and long 157°15’ and 158°15’ W., includes
the upper reaches of the George River and Crooked
Creek, tributaries of the Kuskokwim River.

Production data are incomplete but they indicate
that the district has produced somewhat less than
$300,000 in gold (about 14,500 ounces), chiefly from
placers along Donlin and Julian Creeks which, re-
spectively, are branches of Crooked Creek and the
George River (Cady and others, 1955, p. 117-119).
The placers were known as early as 1909, and min-
ing began about a year later (Cady and others,
1955, p. 118). This early production either was un-
recorded or was combined with some other district,
as 1917 is listed as the first year of production. No
gold production was reported from this district
from the end of World War 11 through 1959. The
low gold content of the deposits required that large
volumes of gravel be handled—this was success-
fully accomplished by hydraulic methods.

The bedrock consists of interbedded graywacke
and shale of the Kuskokwim Group of Cretaceous
age into which sheets, dikes, and sills of albite
rhyolite are intruded. Quartz veins containing small
amounts of gold are at or near the contacts of the
intrusives with the enclosing sedimentary rocks.
These veins no doubt were the source of the gold
in the placers (Cady and others, 1955, p. 116-117).
Bench gravels, buried channels, and the deposits of
existing streams contain concentrations of placer
gold (Cady and others, 1955, p. 116).

GOODNEWS BAY DISTRICT

The Goodnews Bay district, along the southwest
coast of Alaska between lat 59°00 and 59°40” N.
and long 160°40’ and 162°00’ W.,, includes the area
drained by the Goodnews and Arolic Rivers.

Placer gold was discovered about 1900 by pros-
pectors from Nome (Harrington, 1921, p. 220), and
for a few years thereafter placers along the Arolic

River were mined on a small scale, though it is not
known how much gold was produced. Several spo-
radic influxes of prospectors in the early 1970’s
were short lived because no profitable deposits were
found (Harrington, 1921, p. 221). By 1911, how-
ever, production was reported annually from this
district, and until 1947 the placers continued to
yield small amounts of gold. From 1947 through
1959 the district was dormant. Total recorded pro-
duction from 1911 through 1959 is about 29,700
ounces, all from placers. Data for 1931-46 are in-
complete, so that the total given here is a minimum,
though the magnitude is probably of the right order.

The placers of this district are of two types
(Harrington, 1921, p. 222-225). One type occupies
wide gravel-filled valleys and represents a rework-
ing of earlier glaciofluviatile materials. The other
type is found in narrow valleys and is derived from
stream erosion of bedrock since glacial times. Nar-
row quartz veinlets in sedimentary rocks that were
invaded by granitic rocks are believed to be the
source of the gold in the placers. None of the aurif-
erous veins have been of economic value (Harring-
ton, 1921, p. 223-224).

MCcKINLEY DISTRICT

The McKinley district, in the eastern part of the
Kuskokwim River valley, includes the placer c~ps
of McGrath, Takotna, and Medfra and the lode de-
posits of the Nixon Fork country.

Placers along the Kuskokwim and its tributaries
have been productive since 1908, although in recent
years activity has diminished considerably. In the
winter of 1919-20 production began from lode mines
in the Nixon Fork area (Martin, 1922, p. 149).
Production for the district from 1908 through 1959
was 40,600 ounces of lode gold and 13,900 ounces
from placers, but data are incomplete for 1931-46.

In the Nixon Fork area, the oldest rocks are low-
grade metamorphic rocks of pre-Ordovician age
overlain by a 5,000- to 7,000-foot-thick limestone of
Ordovician age and by a small patch of Permian
sandstone, slate, and limestone (Brown, 1926,
p. 101-127). Upper Cretaceous and Eocene(?)
shale, sandstone, and graywacke cover large parts
of the area and are overlain locally in the north by
Tertiary andesite, basalt, and rhyolite lavas. Sav-
eral small intrusive masses of diabase, quartz mon-
zonite and granite, and porphyritic dikes and sills
of variable composition cut the layered rocks.

The gold lodes in the Nixon Fork area are con-
tact metamorphic deposits in limestone along its
contact with a quartz monzonite intrusive. Native
gold occurs in association with copper carbonates
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and sulfides in irregular masses and shoots (Brown,
1926, p. 128-134).

TULUKSAK-ANIAK DISTRICT

The Tuluksak-Aniak district comprises the drain-
age basins of the Tuluksak and Aniak Rivers be-
tween lat 60°30’ and 61°30” N. and long 159°00’ to
161°00’ W,

After 1900, prospectors from Nome roamed
throughout the lower Kuskokwim River valley and
made placer discoveries along the Innoko and
Holitna Rivers and finally, in 1907 or 1908, in the
Bear Creek area of the Tuluksak watershed (Mad-
dren, 1915, p. 299-300). About 2 years later gold
was found in the gravels of the Aniak River. From
1909 through 1959 the district produced 230,555
ounces of gold; however, the data for 1931-46 are
incomplete. The district was active in 1959.

Flood-plain and bench gravels have been produc-
tive. The gold probably has been derived from small
quartz stringers in the country rock composed of
sandstone, shale, agglomerate, and fine-grained
tuffaceous rocks. A granitic stock cuts the sedimen-
tary rocks and probably was responsible for the
mineralization (Maddren, 1915, p. 327).

NORTHWESTERN ALASKA REGION

The vast, sparsely populated Northwestern Alaska
region lies north of the Yukon drainage basin and
the Seward Peninsula. The gold-producing districts,
which are in the southern part, lie in the Kobuk
and Noatak River basins.

In the late 1890’s part of the horde of prospectors
attracted to Alaska from the crowded Klondike
fields discovered gold placers in the Kobuk River
valley, and the rush that ensued culminated with
about 800 men populating the valley (Smith and
Mertie, 1930, p. 321). Activity declined in a few
years, and these placers were never as productive
as those in the neighboring Yukon basin.

The Shungnak district in the Kobuk River basin
is the largest producer in the region. Small amounts
of placer gold were produced from the Squirrel
Creek area and the Noatak River valley. Auriferous
veins are known in the Shungnak and Noatak areas,
but these are little more than prospects (Smith and
Mertie, 1930, p. 336-339).

Recorded gold production from the Northwestern
Alaska region began in 1905. Total production
through 1959 was about 23,000 ounces; presumably
all production was from placers.

SHUNGNAK DISTRICT

The Shungnak district is in the Kobuk River val-
ley between lat 66°50’ and 67°10’ N. and long

156°50” and 157°25” W. This was the majc* gold-
producing district of Northwestern Alaska, having
had a total production valued at approx‘mately
$200,000 (about 9,700 ounces) to 1930 (Smith and
Mertie, 1930, p. 321). From 1930 through 1959 a
few hundred more ounces were mined, The total
production through 1959 probably was L~tween
10,000 and 15,000 ounces.

The district was activated by the rush to the
Kobuk River valley in 1898, but by 1910 it was
almost deserted (Smith and Eakin, 1911, p. 271).
Small amounts of gold were produced throveh the
succeeding years to 1955.

Much of the district is underlain by metasedimen-
tary rocks consisting of quartzose schist, cry-~talline
limestone, and sheared conglomerate. Locally these
rocks are mineralized and the gold placers are
thought to be derived from such deposits (Smith
and Eakin, 1911, p. 282-284).

SEWARD PENINSULA REGION

The gold placers of the Seward Penins4ila, in
western Alaska, rank second in production among
Alaska’s placer regions. The following description
of its mining history has been abstracted from an
excellent and detailed account by Collier, Hess,
Smith, and Brooks (1908, p. 13-39).

Placer gold was discovered on Seward Peninsula
in 1855-56 by Baron Otto von Bendeleben, an engi-
neer leading a party exploring a possible route for
a telegraph line. Nothing, apparently, came of this
discovery, for as late as 1897 the Seward Peninsula
was regarded as a wasteland. But about this time
the rushes to the Klondike and the upper Yukon
brought in many gold seekers who eventually pros-
pected the lowly regarded gravels along the s‘reams
of Seward Peninsula. Discoveries were made at
Council in 1897, and in 1898 the Nome distri~t was
organized. News spread slowly because of the iso-
lation of this new district, but by 1899 the rush had
begun and, swelled by new discoveries of beach
placers and auriferous bench gravels, it continued
through 1900.

In 1900, mining of placers began in the Fairhaven
district in the northeastern part of the peninsula,
and small production was made from discoveries in
the Kougarok, Port Clarence, and Council districts.
The Solomon-Bluff district, along the southern coast
just east of Nome, also began producing placer gold
in 1900, and from 1903 to 1907 lode gold was mined
from the Big Hurrah mine in this district. During
1908-59 only very minor amounts of lode gold were
produced from scattered localities on the peninsula.

The Koyuk district was not productive until 1918
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even though for some years gold had been known
in the gravels of the Koyuk River and Alameda
Creek, one of its tributaries.

Through the 1950’s placer mining continued to
flourish on the Seward Peninsula, although at a
somewhat lower rate than before World War II.
The Nome district has been by far the largest pro-
ducer; Council, Fairhaven, Solomon-Bluff, Kouga-
rok, Koyuk, and Port Clarence have produced pro-
gressively lesser amounts. Total gold production of
the Seward Peninsula from 1897 through 1959 was
6,060,000 ounces; all but about 10,000 ounces was
from placers.

The geology of the Seward Peninsula was de-
scribed by Collier (in Collier and others, 1908,
p. 60-110). The peninsula is underlain chiefly by
metasedimentary rocks comprising the Kigluaik
and Nome Groups of early Paleozoic or older age
and by unnamed slates, phyllites, and limestones
some of which may be as young as Mississippian.
Collectively these rocks can be considered a se-
quence of limestone, biotite gneiss, slate, quartzite,
dark phyllite, and schist, cut locally by small bodies
of greenstone and granite. Basalt of Pleistocene age
covers a sizable area in the northeast part of the
peninsula. Quaternary gravels blanket the low-
lying coastal areas and occur in all the major stream
valleys.

COUNCIL DISTRICT

The Council district, in the southern part of the
Seward Peninsula, includes all the drainage area
of Golovnin Bay extending eastward almost to the
Tubutulik River.

Although gold had been reported in the Council
area as early as 1865, there was very little excite-
ment and no mining until after the discoveries of
the rich Ophir Creek gravels in 1896-97 (Smith
and Eakin, 1910, p. 343). Production began in 1900,
and the district was still active in 1959. Total pro-
duction through 1959 was about 588,000 ounces, all
from placers. Data for 1931-46 are incomplete,

Nearly all production came from creek gravels
and bench deposits in the drainage basin of the
Niukluk River—including Ophir, Melsing, Goldbot-
tom, Mystery, and Elkhorn Creeks (Collier and
others, 1908, p. 238). The following summary of
the geology is from Collier, Hess, Smith, and Brooks
(1908, p. 234-235).

The district is underlain by rocks of the Kigluaik
Group and the Nome Group, except in the southeast
where part of a large granite mass forms the bed-
rock. Schists of the Nome Group contain numerous
small veins and stringers of quartz and calcite,
many of which contain gold along with sulfides. The

gold of the placers is believed to have come f-om

these veins.
FAIRHAVEN DISTRICT

The Fairhaven district, about 40 miles long and
20 miles wide immediately south of Kotzebue Sound
in the northeast part of Seward Peninsula. is
bounded roughly by lat 65°40’ and 66°10 N. and
long 161°4(’ and 163°2(0 W.

Gold was discovered in this district in 190¢ on
0Old Glory and Hannum Creeks, and although tlere
was no production that year, the news of the discov-
ery spread through crowded Nome that winter and
prompted a rush to the new district in the spring
of 1901 (Moffit, 1905, p. 49). Rich placers, the most
productive in the district, were found along Candle
Creek in 1901 (Moffit, 1905, p. 49). The district
produced steadily and was still active in 1957. Total
recorded production through 1959 (data are incom-
plete for 1931—46) was 879,200 ounces, all from
placers.

The predominant bedrock in the district i~ a
series of micaceous, chloritic, and graphitic schists
with intercalated thin limestones believed by Col-
lier (in Collier and others, 1908, p. 65) to be Davo-
nian or Silurian in age. Unaltered conglomerate,
sandstone, and shale unconformably overlie the
schists in a few areas. Locally coal beds are pres-
ent. Small bodies of granite and quartz diorite in-
trude the schists, but their age relations with the
unaltered sedimentary rocks are not clear (Collier
and others, 1908, p. 83, 108). Large areas of the
district are covered by sheets of basaltic lava, rom-
nants of a more extensive cover. The youngest of
these flows is Pleistocene ; the age of the older lsvas
has not been satisfactorily determined (Moffit, 1905,
p. 34). Low-lying coastal areas and river val'<ys
are blanketed by unconsolidated gravels. The gold
of the placers was concentrated from small amounts
disseminated in quartz veinlets and stringers in the
schistose country rock. These low-grade lodes have
never been productive.

KOUGAROK DISTRICT

The Kougarok district is in the central part of
the Seward Peninsula between lat 65°10’ and 65°
45’ N. and long 164°20” and 165°20" W.

The district began producing gold in 1900, after
the initial discoveries the previous year sparked a
rush from Nome (Brooks, in Collier and others,
1908, p. 306-307). Because of its remoteness and
its paucity of bonanza-type deposits, the dist+ict
developed slowly. Water shortage necessitated the
construction of ditches. By 1906 several ditches
were completed and sufficient water for larger s-ale
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operations was assured, Afterward, the Kougarok
placers were moderately productive and were active
in 1957. A total of about 150,400 ounces of gold has
been produced from the district, all from placers.
This is a minimum total as data for 1931-46 are
incomplete.

The geology of the district was discussed by
Brooks (in Collier and others, 1908, p. 297-298)
and is summarized as follows. The bedrock consists
of the Kigluaik and Nome Groups—the former is
predominantly schist and granite; the latter is
made up of a sequence of phyllite, schist, green-
stone, and a consistent unit, the Port Clarence
Limestone. The schistose rocks of the Nome Group
contain small auriferous quartz veinlets and string-
ers which appear to be the source of the placer gold
that has been concentrated into minable quantities
in present stream gravels, bench gravels, and flood-
plain gravels. The lodes themselves are not of eco-

nomic value.
KOYUK DISTRICT

The Koyuk district, in the southeast corner of the
Seward Peninsula between lat 64°55’ and 65°40” N.
and long 160°20’ and 162°00’ W, includes the drain-
age area of the Koyuk River.

Although gold placers were known along Alameda
and Knowles Creeks in 1900 (Smith and Eakin,
1910, p. 336—340), the area remained inactive un-
til 1918. From 1918 to 1959, a recorded total of
about 52,000 ounces of placer gold was produced,
but the years 1931 through 1946 are not repre-
sented in this total because production data for
these years cannot be found. The district was active

in 1959.
NOME DISTRICT

The Nome district is in the south-central part of
the Seward Peninsula between lat 64°25’ and 64°
57/ N. and long 165°00’ and 165°30/ W, More than
half the gold mined on the peninsula has come from
Nome placers. The brief summary that follows was
abstracted from Brooks’ (in Collier and others,
1908, p. 13-39) detailed history of mining on the
Seward Peninsula.

Soon after the discoveries of placer gold at Coun-
cil in 1897, placer gold was discovered on the Snake
River near Nome and a short while later on Anvil
Creek, Snow Gulch, Glacier Creek, and other
streams. Miners streamed into the area from Golov-
nin Bay, and the Nome district was formed in
October 1898. A great rush to the new district took
place in 1899 and a still greater one in 1900. The
new town was bursting, and the known placer
grounds could not accommodate all those who sought
gold. The unrest thus created led to claim jumping

and general lawlessness which taxed the small mili-
tary garrison to the utmost. With the discovery of
rich beach placers in the district, this unhealthy
situation was relieved somewhat in that a large
new area was available for prospecting ard the
miners were diverted to gold mining instead of
preying upon one another. After 1900, the popula-
tion stabilized somewhat and with additional dis-
coveries of deep gravels and buried beach p'acers,
the district settled down to a long period of eco-
nomic stability and orderly growth.

Production of the district from 1897 through
1959 was about 3,606,000 ounces of gold, almnst all
production was from placers. Data are lacking for
1931-46, so that the total given is a minimum.
Cobb (1962) reported small but undisclosed pro-
duction from scattered lode claims in the di~trict.
The Nome district, one of the major produc~rs of
Alaska, was active in 1959.

The Nome placers are of several varieties—resid-
ual, stream, bench, and beach. Moffit (1913, p. 74—
123) discussed these in detail, and his work is the
source of information in the summary presented
here.

Residual placers, produced by the solution and
erosion of less durable components of bedrock. have
been mined profitably at a few localities, psrticu-
larly at Nekula Gulch.

Stream placers are gravels that contain gold that
was removed either directly from bedrock or from
older gravels that contained gold. Important emong
the stream placers are those on Anvil Creek, L' xter
Creek, and other tributaries of the Nome and Snake
Rivers.

The high bench placers are remnants of deposits
of an older drainage system. Present streams have
eroded away most of these deposits, so that only
benches remain. Such placers occur at the head of
Dexter Creek and have been profitably mined.

Rich placers occur in sands of the present beaches
and in older beaches that were elevated above pres-
ent sea level and then buried in coastal plain de-
posits. Five or six ancient beaches are knownr and
have been given local names. The second and third
beaches (the present beach is the first) have been
the most productive.

Structures of two ages are identifiable in the
metamorphic bedrock (Hummel, 1960). The older
and major set consists of large north-trending folds
of Mesozoic age transected by younger east-tvend-
ing folds of Tertiary age. The younger system is
also characterized by three sets of faults. Some of
the minor faults and joints of the younger defor-
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mation are mineralized, and these lodes are prob-
ably the source of the gold in the Nome placers.

PORT CLARENCE DISTRICT

The Port Clarence district, an area of about
2,000 square miles on the west end of the Seward
Peninsula, has produced small amounts of placer
gold from the Bluestone and Agiapuk River basins
and from a few streams that drain into Grantley
Harbor. The district was prospected as early as
1898, and by 1903 an estimated $200,000 in gold
had been produced (Collier and others, 1908, p.
269). Total recorded production through 1959 is
about 28,000 ounces, all from placers, but 1931-46
production is not recorded. Since World War II
there has been only small-scale activity.

The district is underlain by schist, limestone, and
small intrusive bodies comprising the Kigluaik and
Nome Groups of early Paleozoic or older age, and
by Devonian(?) slate and Carboniferous(?) lime-
stone, Stocks and dikes of granite and greenstone
intrude the metasedimentary rocks. Quaternary
gravels contain gold placers which are restricted
in general to areas underlain by rocks of the Nome
Group. These rocks seem to contain more aurifer-
ous veinlets and stringers than the other bedrock
types. The foregoing account is from Collier, Hess,
Smith, and Brooks (1908, p. 268-281).

SOLOMON-BLUFF DISTRICT

The camps of Bluff and Solomon, an area en-
closed by lat 64°30’ to 65°00/ N. and long 163°30’
to 164°30 W., are combined here.

Gold was first discovered in this district in 1898
in gravels along the Casadepaga River, a tributary
of the Solomon River. The following year other
placers were found along the Solomon and on the
beach of the mouth of Daniels Creek in the Bluff
camp (Brooks, in Collier and others, 1908, p. 288).
The beach placers were exhausted in about a year,
but more extensive placers were found along Daniels
Creek and along Hurrah and Shovel Creeks in the
Solomon camp. These were worked by dredges and
hydraulic methods (Smith, 1910, p. 139). The only
important gold-quartz mine on the Seward Penin-
sula was the Big Hurrah in the Solomon camp,
which was active from 1900 to 1937.

A total of 251,000 ounces of placer gold has come
from the Solomon-Bluff district not including pro-
duction from 1931 to 1946 for which records have
not been found. Lode production was 9,375 ounces;
all was presumably from the Big Hurrah mine.
Total production recorded for the district is 260,375

ounces. No production was recorded from 1987
through 1959.

The district is underlain by rocks belonging to
the lower part of the Nome Group of early Palen-
zoic or older age. These are a series of schist, slate,
and limestone. The metasedimentary rocks were
intruded by basic igneous rocks, were later altered
to schist and greenstone, and were finally intruded
by basalt (Smith, 1910, p. 49-137). Unconsolidated
deposits consist of coastal plain deposits, stream
gravels, and high-level gravels.

The lode deposit at the Big Hurrah mine consis*s
of several quartz veins in a dense, hard, quartziti~.
graphitic schist. There is a noticeable absence of
sulfides; the minerals consist almost exclusively of
native gold in quartz (Smith, 1910, p. 144).

The gold in the placers, which consist of stream
and beach gravels in the Bluff area and stream ard
bench gravels in the Solomon area, was derived
from disseminations and veinlets in rocks of th«
Nome Group, particularly in the schist and in tle
vieinity of schist-limestone contacts (Smith, 1910,
p. 214-2186).

SOUTHEASTERN ALASKA REGION

Southeastern Alaska, the panhandle of Alaska, is
the narrow coastal strip that extends southeastward
from the main peninsula and is bordered on th-
north, east, and southeast by Canada. Important
gold-producing districts in this region are Juneau,
Chichagof, Ketchikan-Hyder, and Porcupine. For
the purpose of this report, the Yakataga district,
which lies just to the northeast of what is usual ™
considered to be the Southeastern Alaska region, is
included in this section.

Gold was known in this region in the days of
Russian ownership of Alaska, but no mining was
done until 1870-71 when about $40,000 was prn-
duced from placers at Windham Bay and on nearly
Powers Creek at Sumdum Bay in the Juneau dis-
trict (Buddington and Chapin, 1929, p. 8). The im-
portant discoveries in the Juneau district were not
made until the period 1880-85. During the 189(’s
and early 1900’s lode gold mines began significant
production in the Ketchikan and Chichagof dis-
tricts, and beach placers were mined in the Yaka-
taga district.

The Alaska Juneau mine in the Juneau distri-t
yielded the bulk of the gold produced in the South-
eastern Alaska region. When this mine closed in
1944, the production of the entire region dropped
accordingly to only a few hundred ounces annuall—.

Total gold production through 1959 for South-
eastern Alaska was 7,788,514 ounces, of which
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7,614,791 ounces was from lode deposits, 138,503
ounces was from placers, and 35,220 ounces was a
byproduct from copper ores from the Ketchikan-
Hyder district.

This is an extremely mountainous region with
complex geologic structures and varied bedrock
types. Dominant among the geologic features are
the intrusive rocks of Late Jurassic or Early Cre-
taceous age that occupy much of the mainland area
of this region. These rocks range in composition
from gabbro to granite and are believed to be re-
lated to the great composite Coast Range batholith
(Buddington and Chapin, 1929, p. 173-253). Adja-
cent to the intrusive rocks on the west is a belt of
low-rank metasedimentary rocks comprising the
Wales Group of early Paleozoic age. Other sedi-
mentary rocks in this region represent every period
from Ordovician to Cretaceous and have an aggre-
gate thickness of about 50,000 feet. Tertiary clastic
rocks and lavas accumulated in a trough between
the major mountain ranges. A few sills and dikes
of basalt and andesite cut the Tertiary rocks (Bud-
dington and Chapin, 1929, p. 260-275). Quaternary
deposits are of minor areal extent and consist
mostly of marine gravels, delta, deposits, basalt, and
tuffs (Buddington and Chapin, 1929, p. 275-281).

CHICHAGOF DISTRICT

The Chichagof district comprises an area of
about 4,500 square miles and includes Baranof,
Chichagof, Kruzof, and Sitka Islands.

The first attempts at lode mining in Alaska, un-
der American rule, were made near Sitka in 1871
(Knopf, 1912, p. 8). These ventures and others in
the succeeding few years failed, and mining in the
Sitka area lapsed into a period of dormancy until
the lode discoveries were made at Klag Bay on
Chichagof Island in 1905. The Chichagof mine soon
became the big producer here, with a production
from 1906 through 1938 of $18,784,710 in gold
(Reed and Coats, 1941, p. 89). The Hirst-Chichagof
mine, which went into production in 1922, produced
$1,702,624 in gold through 1938 (Reed and Cecats,
1941, p. 104). In succeeding years production from
these mines dwindled, and the Chichagof district
was operating on a very small scale in 1959. The
total recorded production for the distriet through
1959 was 770,000 ounces, all from lode mines.

The general geology of Chichagof and Baranof
Islands has been described by Knopf (1912, p. 11-
21), and according to him the oldest rocks are chert
and quartzite which are overlain by cherty lime-
stone of Silurian age. Devonian limestone and tuff,
Mississippian limestone, Permian or Triassic gyp-

siferous limestone, Mesozoic graywacke, ard post-
glacial lavas and tuffs complete the stratified rock
sequence, The central parts of the islands are com-
posed of masses of granitoid rocks, dominantly
quartz diorite of late Mesozoic age. In the Klag Bay
area of Chichagof Island masses of greenst ne and
greenstone schist of possible Triassic age (Reed
and Coats, 1941, p. 14-22) occur between the dio-
rite and graywacke. The stratified sedimentary
rocks lie on the west bank of an anticlinorium, the
axial part of which in this district is occupied by
the diorite. Many northwest-trending high-angle
faults cut the bedded rocks (Reed and Coats, 1941,
p. 64).

The ore deposits are in plunging quart: bodies
along the faults. Quartz is the main constituent of
these lodes, but calcite may be present. Sul4des, in
conspicuously minor amounts, consist of pyrite,
arsenopyrite, galena, sphalerite, and chalcopyrite.
Gold is present as specks in the quartz and in the
sulfides (Reed and Coats, 1941, p. 78-80).

JUNEAU DISTRICT

The Juneau district includes Douglas and Ad-
miralty Islands, lat 57°00’ to 59°00’ N. aund long
133°00’ to 135°00’ W.

Placer discoveries were made in 1869 at Wind-
ham Bay and at Sumdum Bay, about 50 miles south
of Juneau, and lode gold, which has been the main-
stay of the district, was discovered in 188C by Joe
Juneau and Richard Harris whose locations included
the site of the Alaska Juneau mine, the larg-est lode
gold mine in Alaska (Wright, 1906, p. 2). "he dis-
covery resulted in a rush to the area and the found-
ing of the town of Juneau, which, by 1883, became
the locus of gold mining in Alaska. Numerous lode
properties were located near Juneau and on neigh-
boring Douglas Island where the Treadwell group—
including the Treadwell, Mexican, Ready Bullion,
and 700 Foot mines—was quickly developed into a
major producer, yielding $26,556,470 in gold
through 1905. Caving, which began in the Tread-
well and 700 Foot mines as early as 1913, culmi-
nated with the complete flooding of the Tr-adwell,
700 Foot, and Mexican mines in 1917 (Eakir, 1918a,
p. 78-79). These mines were never reopered, but
the Ready Bullion remained productive until 1922
(Brooks and Capps, 1924, p. 24). Other invortant
mines in the early days of this camp were the Sum-
dum and Ebner. Production records for the Alaska
Juneau mine began in 1893 and are comvlete to
April 9, 1944, when the mine was closed due to
manpower shortages and excessive costs (C. W.
Henderson and R. V. Cushman, in U.S. Bureau of
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Mines, 1945, p. 232). This mine yielded a total of
2,874,361 ounces of gold, almost as much silver, and
large quantities of lead. The closing of the Alaska
Juneau mine signaled the end of gold mining in
Southeastern Alaska. Only a few hundred ounces
of gold were produced annually from the entire
region from 1944 through 1959.

Total gold production of the Juneau district from
1882 through 1959 was 6,888,556 ounces—66,279
ounces from placers, the remainder from lodes.

The eastern part of the district is underlain by
the dioritic and granitic intrusives composing the
Coast Range batholith of Late Jurassic or Larly
Cretaceous age (Buddington and Chapin, 1929, p.
173-175). This is flanked on the west by several
north-trending bands of schist, slate, and green-
stone (Spencer, 1906, p. 16-19) which according
to Buddington and Chapin (1929, p. 73-74) may
include rocks ranging in age from Ordovician to
Cretaceous. Still farther west is a band of inter-
bedded slate and graywacke with some greenstone
which Buddington and Chapin (1929, p. 157) con-
sider Jurassic or Cretaceous. The rocks have been
folded into a northwest-trending synclinorium,
bounded on the east by the Coast Range batholith
and on the west by an anticlinorium (Buddington
and Chapin, 1929, p. 289-290).

The gold deposits of the Juneau district, accord-
ing to Spencer (1906, p. 22-24), are of three types:
veins, impregnated deposits, and combinations of
these two types, or mixed deposits. Though other
rock types may be mineralized, most of the deposits
are found in the slate and greenstone. The veins
vary considerably in thickness, trend, and conti-
nuity. Quartz is the main constituent; however,
calcite is common, and albite is abundant in some
veins. Pyrite, galena, sphalerite, and arsenopyrite
are the common sulfides. Gold is either associated
with pyrite or arsenopyrite or is found as small
flakes in the quartz (Spencer, 1906, p. 33-36). In
the impregnated deposits, the country rock has
been replaced by large masses of the sulfides listed
above, but these deposits are relatively unimpor-
tant as a source of gold. The mixed deposits were
the most important of the three types at the famous
Treadwell mines (Spencer, 1906, p. 24).

KETCHIKAN-HYDER DISTRICT

The Ketchikan-Hyder district includes the south-
ern end of the Alaska panhandle, roughly the area
between lat 54°20” and 57°00’ N. and long 130°00’
and 1384°00’ W.

Most of the early mining interest in Alaska was
centered in Sitka and Juneau, and Ketchikan was

neglected for many years. But in the late 18°0’s
discoveries of gold and copper were made at Ketchi-
kan, and this together with the news of the Klon-
dike successes encouraged many people to pros-ect
the new area (Brooks, 1902, p. 39). By 1900 there
was feverish activity in the district with several
mines open and many claims located. Gold was pro-
duced from auriferous veins and from copper cves.

At Hyder, near the Canadian border, lode denos-
its of gold were discovered in about 1901 but vrere
neglected until 1909, when a short-lived boom oc-
curred (Buddington, 1929, p. 2-3). In the 1920’s
there were several small discoveries near Hyder
that caused some mild excitement.

Production of gold from the Ketchikan-Hyder
district amounts to about 62,000 ounces, of which
35,000 ounces is byproduct gold from copper ores
and 27,000 ounces is from lode mines. Data for
1938-46 are incomplete. The district was still active
in 1959, though only small quantities of byproduct
gold were produced.

The oldest rocks in the district are limestone and
phyllite of Silurian or pre-Silurian age. These are
overlain by limestone, slate, and schist of prob~ble
Middle Devonian age. In the central part of the
district the Devonian rocks are overlain by argillite,
limestone, and sandstone of the Ketchikan Series,
partly of Paleozoic and Mesozoic age. Locally, Meso-
zoic conglomerates overlie the Devonian ro-ks.
A broad belt of granite (or diorite), part of the
Coast Range batholith, underlies the eastern part
of the district (Brooks, 1902, p. 40-41), but the
most widely distributed igneous rock is the Kasaan
Greenstone, which is the oldest of the intru-ive
rocks. Warner, Goddard, and others (1961, p. 13)
imply that the greenstone is of Mesozoic age, but
older than Cretaceous. In general the metasedinen-
tary rocks throughout the district occur in north-
west-trending bands (Brooks, 1902, p. 51).

The geology of the Hyder area is summarized as
follows from Buddington (1929, p. 13-42). The
Hazelton Group, of probable Jurassic age, is ¢m-
posed of greenstone, tuff, breccia, graywacke, sl-te,
argillite, quartzite, and some limestone, and it oc-
curs as large disconnected patches in the east and
west parts of the area. The beds are tightly folded
and strike predominantly to the east. A granodiorite
batholith, called the Texas Creek batholith, intruded
the Hazelton Group, and the Hyder Quartz Monzo-
nite and the Boundary Granodiorite intruded koth
the Hazelton Group and Texas Creek batholith. The
intrusive rocks are of Jurassic or Cretaceous age
and are genetically related to the Coast Range
batholith.
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The ore deposits are somewhat varied in this dis-
trict; commercial amounts of silver, copper, iron,
lead, and zinc are present in addition to gold. The
ore deposits are of four general types—vein de-
posits, breccia veins, mineralized shear zones, and
contact metasomatic deposits. The veins oceur in
the oldest rocks of the district. They range in width
from a few inches to 10 feet or more and are made
up of quartz, calcite, pyrite, chalcopyrite, galena,
sphalerite, and gold (Wright and Wright, 1908,
p. 80-81). Breccia veins, most abundant in the
limestone and schist, consist for the most part of
quartz-cemented country rock. Auriferous sulfides
may be in limestone fragments or in the quartz
(Wright and Wright, 1908, p. 81-82). The shear
zone deposits range in width from 5 to 50 feet and
follow the structure of the enclosing rock—most
commonly slate or greenstone. The dominant min-
erals are quartz and calcite in veinlets and chalco-
pyrite and pyrite disseminated throughout the rock.
Gold occurs in the quartz-calcite veinlets (Wright
and Wright, 1908, p. 82-83). The contact meta-
morphic deposits are in limestones near their con-
tacts with intrusives. These deposits consist of
masses of chalcopyrite, pyrrhotite, pyrite, and mag-
netite in a gangue of garnet, epidote, calcite, quartz,
amphibole, and wollastonite. Both copper and gold
are produced from these deposits (Wright and
Wright, 1908, p. 83-84). On the Kasaan Peninsula,
contact metasomatic deposits of magnetite, pyrite,
and chalcopyrite are found in association with tac-
tite bodies in layers and lenses of metamorphosed
sedimentary rocks in the Kasaan Greenstone (War-
ner and others, 1961, p. 30-52).

Worthy of special mention is the Salt Chuck mine
on the Kasaan Peninsula. Originally located as a
copper prospect in 1905, this deposit was later
found to contain platinum minerals and gold and
silver in recoverable amounts (Holt and others,
1948, p. 3). The ore bodies are masses of bornite
and chalcopyrite that have replaced and filled frac-
tures in a pyroxenite country rock (Mertie, 1921,
p. 124-125). According to Holt, Shepard, Thorne,
Tolonen, and Fosse (1948, p. 4), a total of 326,000
tons of ore with an average gold content of 0.036
ounces per ton was produced from the beginning of
mining to the spring of 1941. This amounts to
11,736 ounces of gold.

PORCUPINE DISTRICT

The Porcupine district is just north of lat 59°15’
N. at long 136°20’ W. along Porcupine Creek, a
tributary of the Klehini River,

Productive gravels were discovered in 1898 along

Porcupine Creek and its tributaries (Wright, 1904,
p. 12). The era of greatest activity was fron® 1900
to 1906 when about $100,000 in gold per yesr was
produced. Between 1915 and 1917, hydraulic equip-
ment was installed which accounted for a brief
rejuvenation of the district (Eakin, 1918b, . 99),
but from 1917 through 1959 there was only occa-
sional small-scale production by individuals. Total
production for the district through 1959 is 53,250
ounces, all from placers.

Eakin’s report (1919, p. 9-21) on the Por-upine
district is the source of the data on geology and
placer deposits given here.

The northeast part of the district is underlain by
dioritic rocks of the Coast Range batholith. Border-
ing this on the south is a northwest-trending belt
of phyllite, slate, and limestone of Late Pennsyl-
vanian or Early Permian age. An elongate mass of
diorite cuts the metasedimentary rocks in the west
and southwest part of the district. The metasedi-
mentary rocks are also cut by numerous stringers
of quartz and calcite carrying variable amounts of
sulfides, and locally the rocks are impregnated with
lenticular masses of sulfides.

Placers consist of creek gravels, side benches, and
high benches. The gold probably was derived locally
by erosion of the auriferous sulfides in the country

rock.
YAKATAGA DISTRICT

The Yakataga district, an area of about 1,000
square miles, is between lat 60°00” and 60°30” N.
and long 141°20’ and 144°40’ W., just west of the
northern end of the panhandle that forms sou*heast
Alaska.

The date of discovery of ore in the Yakataga dis-
trict is unknown. According to Maddren (1913b,
p. 133), gold was first found in the beach sands at
Yakataga about 1897 or 1898, but Smith (1933,
p. 96) listed the first production for the area in
1891. During the first years the beach sands were
worked with simple rockers. Later, several attempts
at larger scale mining, by using sluice boxes, were
made (Maddren, 19138b, p. 133-134). Bench gravels
along the White River were found to be gold bear-
ing and these have been worked intermittently by
hydraulic methods. Total recorded production for
the district from 1891 through 1959 was only 5,709
ounces, all from placers. In 1959 the district was
virtually inactive; less than 75 ounces was reported
from 1950 through 1959.

In the northern part of the district the high
St. Elias Range, which dominates the landscz ve, is
composed of intensely contorted metamorphi~ and
intrusive rocks. The Robinson Mountains, in the
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central part of the district, are composed of Ter-
tiary and Pleistocene sedimentary rocks in north-
west-trending folds. In the south, the district is
covered with outwash gravel and fluvial deposits
(Maddren, 1913b, p. 126-132). The gold in the
beach placers was concentrated by wave action
from the glaciofluvial deposits of the White River.
The ultimate source of the gold was the crystalline
rocks of the St. Elias Range from which the gold
was removed either by glaciers or by Pleistocene
streams and was redeposited at lower levels. The
present stream system of the White River reworked
the auriferous outwash gravel and Pleistocene flu-
vial deposits and concentrated the gold in channel
sands which now form low benches that are being
eroded (Maddren, 1918b, p. 142-143).

SOUTHWESTERN ALASKA REGION

In the Alaska Peninsula, which forms the South-
western Alaska region, only the Unga district con-
tains commercial gold deposits of any magnitude.
There has been scattered production from the
Kodiak area, where lodes and beach placers were
mined on a small scale, but more than 90 percent
of the total production has come from Unga. Total
recorded production for Southwestern Alaska
through 1959 is 112,570 ounces, of which 108,000
ounces is of lode origin and 4,570 ounces is from
placers.

UNGA DISTRICT

Unga is an island, one of the Shumagin Group,
between lat 55°10’ and 55°23’ N. and long 160°30’
and 160°50’ W.

Almost the entire production of this district is
attributed to the Apollo Consolidated mine which
began production in 1891 and by 1904 yielded be-
tween $2 and $3 million (Martin, 1905, p. 100).
Production decreased markedly after 1905 and
ceased after 1922, Total production through 1959
was 107,900 ounces, all of lode origin.

The country rock is andesite and dacite believed
by Becker (1898, p. 83) to be Miocene or younger
and by Martin (1905) to be somewhat older than
Miocene. Sedimentary rocks that range in age irom
Oligocene to Pliocene (MacNeil and others, 1961,
p. 1802) are also present on Unga Island, but their
relations with the igneous rocks cannot be deter-
mined from the published literature. Becker (1898,
p. 84) described the deposit as a reticulated vein—
a zone of fractures that was mineralized. The wall-
rocks are much altered and have been replaced by
chlorite and pyrite. Gangue minerals are sugary
quartz with some calcite, and the ore minerals are

free gold, pyrite, galena, sphalerite, chalcopyrite,
and native copper (Becker, 1898, p. 83).

YUKON REGION

The vast Yukon region encompasses the entire
drainage basin of the Yukon River in Alasks. It
has the shape of a truncated wedge extending
across central Alaska. The region is narrower (80
to 100 miles wide) along the west coast of Aleska
at the mouth of the river and wider (200 to 300
miles) along Alaska’s eastern border, where it in-
cludes the basins of the Yukon and one of its main
tributaries, the Tanana. This has been by far the
most productive of all the gold-producing regions,
with a recorded total through 1959 of 12,282 250
ounces, most of it from placers.

Goodrich’s detailed account (in Spurr and Gnod-
rich, 1898, p. 108-131) of the early explorations,
the discovery of gold, and the development of the
first mining districts is the source of much of the
material presented here.

The Yukon region had been traversed rather
thoroughly after the 1840’s by explorers and
traders intent on establishing new posts and open-
ing new country for the fur trade. A lively compe-
tition which developed among the Russians, the
Hudson Bay Co., and the Americans was termi-
nated by the purchase of Alaska by the United
States.

In the 1860’s small quantities of gold had keen
found at several localities in the Yukon basin, but
credit for the discovery that led to intensive pros-
pecting goes to George Holt, who made several trips
to the Yukon in the 1870’s and returned with glow-
ing, if not entirely veracious, tales of gold in the
interior. In 1881 a few prospectors panned some
gold along the Big Salmon River, one of the tribu-
taries of the Yukon River in the Yukon Territory,
Canada. A year later, prospectors working up the
Yukon from its mouth found gold in considerable
quantities near what is now Rampart, in central
Alaska. Discoveries in the 1880’s along the bound-
ary between Alaska and Canada in the Fortymile
River area were developed rapidly, and by 1893
more than 300 men were working the gravels.
Birch Creek in the Circle district next attracted
attention and it soon rivaled the Fortymile district.
Between 1890 and 1895 gold-bearing gravels were
found along the Koyukuk River and additional dis-
coveries were made in the Rampart area and in the
adjacent Hot Springs district.

In 1902 gold was discovered in the Fairbanks
district (Prindle, 1904, p. 64) which in the suc-
ceeding years developed into the leading producer
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in Alaska. The Fairbanks discoveries stimulated
prospecting to the south in the foothills of the
Alaska Range, and placers were found in the Bon-
nifield country in 1903 and the Kantishna district
in 1906 (Prindle, 1907, p. 205).

At about the same time, commercial quantities
of gold were found several hundred miles to the
west in the gravels of the upper valley of the
Innoke River and this led to discoveries on the
adjacent Iditarod River. In about 1910 placers were
found along Long Creek in the Ruby district, about
70 miles east of Koyukuk (Mertie and Harrington,
1924, p. 88, 89, 101). One of the most recently dis-
covered placer districts in the Yukon region is the
Tolavana district situated along the Tolovana River,
a tributary which joins the Tanana River about
100 miles west of Fairbanks. Mining of these plac-
ers began in 1915 (Brooks, 1916, p. 201).

Most of the placer districts of the Yukon basin
remained active after World War II, through 1959,
though production decreased because of the con-
stantly rising mining costs especially since 1950.

Only two districts—Fairbanks and Nabesna—
have had any significant lode production, but this
is dwarfed by the placer output. The Yukon basin
has yielded a total of 12,282,250 ounces of gold, of
which 10,776,460 ounces is from placers, 305,560
ounces is from lode deposits, and 1,200,280 ounces
is undifferentiated but presumably from placers. It
may seem strange that from such a large region so
few commercial vein deposits have been exploited;
however, several factors must be considered in an
analysis of this imbalance. First, the placers are
amenable to large-scale dredging methods which
means that low-grade material can be mined even
at present high costs. Secondly, the remoteness of
the areas containing the lode deposits demands
large tonnages of high-grade ores for profitable
mining.

It is difficult to summarize the geology of a region
as large as the Yukon drainage basin, especially in
view of the fact that the region has not been com-
pletely mapped and the areas that are mapped were
done at different scales at different times and by
numerous individuals. The upper part of the basin,
the Yukon-Tanana area, was mapped first by Spurr
(in Spurr and Goodrich, 1898) and then by Mertie
(1937), but that part of the basin from the junc-
tion of the Yukon and Tanana to the mouth of the
Yukon has been mapped in small parcels by indi-
viduals investigating only certain districts.

In the upper part of the basin, stratified rocks
ranging in age from Precambrian to Recent are
exposed. Representatives of every period except

Jurassic are present (Mertie, 1937, p. 44-46).
Mesozoic and Tertiary granitic intrusive rocks are
the most important members of the igneous family
in this area, and it is believed that the metrllifer-
ous ore deposits are related to them (Mertie, 1937,
p. 46).

Farther downstream, in the Ruby area, green-
stones and undifferentiated metamorphic ro~ks of
Paleozoic age and older are the predominant coun-
try rocks (Mertie and Harrington, 1924, p. 12).

In the Innoko and Iditarod districts, which may
be considered the lower reaches of the Yukon, Meso-
zoic sedimentary rocks, chiefly Cretaceous in age,
compose most of the country rock. These are inter-
layered locally with basic igneous rocks. G anitic
intrusions make up the mountain areas, and rhyo-
lite dikes are scattered throughout the area (Eakin,
1913, p. 295).

Throughout the Yukon basin, large are~s are
covered with fluvial deposits that form flats tens
of miles wide. The entire region has a complex geo-
morphic and structural history, much of which is
fairly recent in age, but not enough work has been
done in the region to interpret the many anomalous
features of the present drainage (Mertie, 1937,
p. 287).

BONNIFIELD DISTRICT

The Bonnifield district is between lat 63°27 and
64°50’ N. and long 145°40’ and 149°20’ W. It ex-
tends from the Tanana flats on the north to the
north slope of the Alaska Range on the south, and
it is bounded on the west and east by the }enana
and Delta Rivers, respectively.

The first gold was mined from the gravels of
Gold King Creek in 1908. During the early years
there were high hopes that the Bonnifield would
become a major district, but only small amounts of
gold were produced annually, and after 1949 the
district was idle. Total production through 1979 was
about 36,600 ounces, all from placers.

The geology, as outlined by Capps (1912, p. 17-
19), is as follows. The oldest rocks in the district
are metasedimentary rocks of Precambrian o+ early
Paleozoic age—the Birch Creek Schist, con-isting
of quartz and mica schist, phyllite, and quartzite.
Mertie (1937, p. 46) considered the Birch Creek to
be Precambrian in age. The Birch Creek Schist is
overlain by quartz-feldspar schists formire the
Totatlanika Schist of Silurian or Devonian age.
A sequence of Tertiary sediments beginning with
Eocene fresh-water deposits unconformably over-
lies the schists. The fresh-water deposits are fol-
lowed by the Nenana Gravel of middle Miocene to
early Pliocene age (MacNeil and others, 1061, p.
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1806) and Pleistocene and Recent glaciofluvial de-
posits. The schists are highly contorted, and as the
Alaska Range rose in Tertiary time the Tertiary
beds were subjected to considerable folding and
faulting immediately after their deposition. Intru-
sive rocks of granitic to dioritic composition cut the
schists at various localities. These bodies are older
than Eocene and younger than Silurian or Devonian
(Capps, 1912, p. 41-42).

The placer deposits are in the foothills between
the Tanana Flats to the north and the high slopes
of the Alaska Range to the south. Present streams
have cut through valleys previously filled with allu-
vium and have reconcentrated and redeposited the
detrital gold of the older alluvium.

CHANDALAR DISTRICT

The Chandalar district, between lat 67°00’ and
68°10” N. and long 147°00” and 150°00’ W., includes
the upper drainage of the Chandalar River.

The Chandalar district, which began producing
placer gold in 1906, is one of the small producers
of the Yukon basin. Total placer production through
1959 was 80,708 ounces, Cobb (1962) indicated
small but undisclosed lode production from the dis-
trict.

Lode deposits, which have been known in the dis-
trict for many years, have recently received re-
newed attention. In 1961 the Little Squaw Mining
Co. reported blocking out an ore body worth
$1,013,000 in gold (Mining World, 1961).

The geology given here is generalized from a
more detailed account by Mertie (1925, p. 223-252).
Schists, resembling the Birch Creek Schist, of Pre-
cambrian or early Paleozoic age are the oldest rocks
in the district and are found in the southern part.
Other schists and phyllites of early Paleozoic age
compose the bedrock in the central part of the dis-
trict, north of the area underlain by Birch Creek(?)
Schist. Silurian limestone and dolomite and Devo-
nian slate occur still farther north. In the south-
west corner, Devonian or Mississippian rocks un-
conformably overlie the schists, and a small patch
of Upper Cretaceous sandstone caps the sequence.
Igneous rocks in the district consist of granite,
granodiorite, and basic lavas, that range in age
from Late Silurian or Early Devonian to Tertiary.

The schists contain numerous small auriferous
quartz veins and stringers that no doubt were the
source of the gold in the placers. Both preglacial
and postglacial gravels have been productive.

CHISANA DISTRICT

The Chisana district is between lat 61°55’ and
62°20’ N. and long 141°40’ and 142°35’ W., in the

drainage area of the Chisana River, a tributary of
the Tanana River.

Gold lodes were known in this area before 1910,
but were never developed; then in 1913 placer dis-
coveries along Bonanza Creek started a stampede
to the district (Capps, 1916, p. 89-92). The place™s,
however, were relatively small, and efforts to find
and develop lode deposits were unsuccessful. Small
amounts of placer gold were produced up to Wovld
War II, but since then the output has been insig-
nificant. Total production from 1918 through 1¢=9
was 44,760 ounces, all from placers.

The rocks of the district range in age from Devo-
nian to Recent (Capps, 1916, p. 29-31). The oldest
rocks are black shale, basic lava, and pyroclastic
of Devonian age which are overlain by a great
thickness of Carboniferous lava, tuff, breccia, rg-
glomerate, and some limestone and shale., Shale and
graywacke of Mesozoic age are faulted against the
older rocks along an east-west line. Several small
patches of Tertiary sediments unconformably ovar-
lie the Paleozoic rocks, and in the stream valleys
considerable areas are covered with glacial deb+is
and stream deposits interbedded with lava flov's.
Granitic intrusions cut the Devonian and Carbonif-
erous rocks but the exact age of the igneous roc'ks
is not known (Capps, 1916, p. 84-85).

Most of the placers occur in the area of Carbonif-
erous pyroclastic rocks and the granitic intrusions.
Capps (1916, p. 96-98) believed that the gold of the
placers was eroded from veins in these Paleozoic
rocks near their contact with the intrusives and
that the present placers are a product of several
previous reworkings of Tertiary auriferous gravels,
first by streams, then by glaciers, then by the pres-
ent streams reworking the glacial deposits.

CIRCLE DISTRICT

The Circle district is between lat 65°15’ and
66°00’ N. and long 144°00’ and 146°00’ W.

This is one of the older districts of the region,
gold having been discovered along Birch Creek in
1893 (Prindle, 1906, p. 20). Production began the
following year and was continuous through 19£7.
Hydraulic methods were used on nearly all pro-
ductive streams, particularly along Mastodon Cree'.
Total production through 1959 was 705,660 ounces,
all from placers.

The rocks, as summarized from Mertie (1922,
p. 158-161), consist of schist, clastic sedimentary
rock, limestone, and granitic rocks ranging in age
from Precambrian to Mesozoic. Pleistocene and
Recent unconsolidated deposits complete the se-
quence.
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The Birch Creek Schist, the oldest rock, is of
Precambrian or early Paleozoic age. Next youngest
are lower Paleozoic metamorphic rocks—quartzite,
phyllite, and slate—together with graywacke,
arkose, limestone, and chert. The Crazy Mountains
in the central part of the district are underlain in
succession by Silurian or Devonian limestones, basic
flows and sedimentary rocks of the Rampart Group
of Early Mississippian age, and by a later Missis-
sippian chert formation. Several small bodies of
granite are intrusive into all the foregoing rocks,
and the placer deposits are in the vicinity of the
intrusive bodies. Alluvial deposits in the Circle dis-
trict represent several erosional periods during
Pleistocene and Recent time.

EAGLE DISTRICT

The Eagle district is between lat 64°35’ and 65°
15> N. and long 141°00’ and 142°40’ W., along
Seventymile, American, and Fourth of July Creeks,
all tributaries that enter the Yukon River near
Alagka’s eastern boundary.

Placer gold was first found in 1895 along Amer-
ican Creek, and production began the following year
(Mertie, 1938, p. 190). Although it attracted few
miners, the Eagle district maintained a small an-
nual production even through the difficult post-
World War II years. Production data before 1906
cannot be found and was probably reported under
some other district. Total recorded production for
the Eagle district from 1906 through 1959 is 40,220
ounces, all from placers.

The district is underlain in the southwest by a
large mass of granite of Late Jurassic age that has
intruded and thrust upward a series of Precam-
brian and Paleozoic sedimentary rocks that are now
exposed in northwestward-trending bands in the
central and northern parts of the district. Lower
Cretaceous marine rocks are exposed in the north-
ern part of the district and these are succeeded by
a thick series of fresh-water deposits of Late Cre-
taceous and Eocene age (Mertie, 1930, pl. 12). Post-
Eocene uplift caused much of this covering to be
removed. Unconsolidated deposits of sand and
gravel of Pleistocene and Recent age are in the
stream valleys. These sediments reflect a complex
geomorphic cycle involving local glaciation, climatic
changes, and changes in base level (Mertie, 1930,
p. 147-148).

The gold placers are in present stream gravels.
The gold in these deposits came originally from
small veins related to the granitic mass in the south-
west part of the area, but much gold also came from

ancient placers in the Upper Cretaceous and Eocene
clastics (Mertie, 1930, p. 161-162).

FAIRBANKS DISTRICT

The Fairbanks district, about 300 square miles
between lat 64°40’ and 65°20’ N. and long 147°00/
and 148°10’ W., has produced more gold than any
other district in Alaska: It is predominantly a
placer district, although it also ranks high among
the lode districts.

Fairbanks was slow to develop. Placer gnld was
known in the area as early as 1878 (Mertie, 1937,
p. 4), but the active districts of Fortymile, Ram-
part, and Circle kept all but the most restless away
from the Fairbanks area. In 1901 the town of
Fairbanks was founded as a trading post, not as a
consequence of gold mining (Prindle and Katz,
1913, p. 86). The following year some vrorkable
placers were found along Pedro Creek. T™is dis-
covery brought a rush of miners and pro-vectors
to the district, most of whom became discouraged
and left after learning that the rich, easil™ acces-
gible placers were few and that the large, lower
grade deposits were buried and required processing
large volumes of material with special machinery.
Large investments were needed to purchase and
construct hoisting machinery, large dredges, and
machinery for thawing the frozen overburcen. But
gradually, as the obstacles were overcome, it was
found that the buried gravels could be mined
profitably, and the district prospered as the dredges
chewed through huge reserves of auriferous gravels
on Dome, Ester, Vault, Cleary, and Clatanika
Creeks. Production continued at a high level even
after World War II, but in 1959, activity kegan to
diminish. The Fairbanks Daily News-Miner re-
ported (Sept. 15, 1959) that gold dredging was
gradually ceasing in this area. Two dredges were
closed in 1959 and a third was transferred to the
Fortymile district.

Interest in lode mining began after the placers
were developed. Small-scale operations wer~ under
way in 1910 in Skoogy Guleh and upper Cleary
and Fairbanks Creeks (Hill, 1933, p. 51). The peak
of lode mining was reached just before World War
II. The Pedro Dome and Ester Dome areas con-
tain the most productive lode deposits.

The total gold production of the Fairbanks dis-
trict through 1959 was 7,464,167 ounces—7,239,696
ounces from placers, 224,471 ounces from lodes.

The Birch Creek Schist, of Precambrian or early
Paleozoic age, underlies most of the district (Hill,
1933, p. 41). This includes a variety of roc* types,
among which quartz schist and quartzite ar> domi-
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nant. Masses of crystalline limestone are present
locally. Small bodies of biotite granite and quartz
diorite believed to be of Mesozoic age (Hill, 19383,
p. 43) intrude the Birch Creek. In the northeast
corner of the district is a small pateh of Tertiary
sandstone and conglomerate, and in the same
general area are a few small isolated areas of
Tertiary basalt (Hill, 1938, p. 42-48).

The lode deposits of the Fairbanks district are
fissure veins in the Birch Creek Schist in the vicin-
ity of bodies of intrusive rock. The trends of both
the veins and intrusives seem to be controlled struc-
turally, but the trends are not consistent through-
out the district (Hill, 1933, p. 63-64). All the ma-
jor intrusives trend eastward; the veins in the
Pedro Dome area also trend eastward, but the veins
in the Ester Dome area trend more northward.
The veins consist of quartz with small amounts of
the sulfides arsenopyrite, pyrite, sphalerite, jameso-
nite, and stibnite, and free gold which is associated
either with quartz or with the sulfides. Cervantite
is widespread as an oxidation product of stibnite,
and its yellow-green stain is a guide to high-grade
gold ore in this district (Hill, 1933, p. 64-73).

The gold placers occur along stream valleys in
unconsolidated gravels. The most productive layer
is normally a few inches to 8 feet above the bed-
rock; the bedrock from 1 foot to several feet below
the gravel is usually gold bearing. A thick mantle
of barren material consisting of sands, clays, and
muck covers the deposits (Prindle and Katz, 1913,
p. 92-98).

FORTYMILE DISTRICT

The Fortymile district, between lat 64°00’ and
64°30’ N. and long 141°0(0” and 142°2(0’ W., along
the international boundary, includes the upper
drainage of Fortymile River, one of the Yukon
tributaries that joins the main stream in Canada.
It is one of the oldest placer areas in the Yukon
region and had uninterrupted output through 1959.

According to Mertie (1938, p. 157), gold was dis-
covered in the district in 1886, but Smith (1933,
p. 96) listed small production beginning in 1883.
Discoveries of rich stream placers in 1893 in the
Sixtymile River area, across the international
boundary, drew many prospectors to the Fortymile
district as well, and in a relatively short interval
all the major gold-producing grounds in the Forty-
mile district were found. The placers of Dome,
Wade, and Chicken Creeks were all discovered dur-
ing the 1890’s (Mertie, 1938, p. 157). Large-scale
mining methods—dredge and hydraulic—have been
used with success, which is probably why the dis-
trict was still active in 1959,

Total recorded gold production of the Fortymile
district through 1959 was about 400,000 ounces, all
from placers.

The most abundant country rock of the district,
according to Mertie (1938, p. 148), is the F'rch
Creek Schist, but locally other rocks are prerent.
In the Chicken Creek and Franklin Creek areas
granite is exposed (Mertie, 1938, p. 171, 182).
Small patches of Tertiary conglomerate, shale, and
sandstone are known in the Chicken Creek and
Napoleon Creek areas, and some lower Paleozoic
greenstone and limestone is exposed along Napo-
leon Creek (Mertie, 1988, p. 184). Basalt, galvro,
and diabase, younger than the granite, are found
in the central part of the Chicken Creek basir.

The productive deposits are in gravels of Pleisto-
cene to Recent age. There are also ancient plscers
in the Tertiary deposits, but none of these cortain
gold in commercial quantities. On the other hand,
these Tertiary deposits, where eroded, contribwted
their gold to the younger deposits. Quartz veins
related to the granite intrusives are the ultimate
source of the gold, according to Mertie (1938,
p. 154).

HOT SPRINGS DISTRICT

The Hot Springs district is between lat 65°00”
and 65°20’ N. and long 149°4(0’ and 151°20/ W.
The drainages of Baker, Sullivan, and American
Creeks are its major placer areas.

Gold-bearing gravels were discovered in 1898 on
Baker and Eureka Creeks by a group of New F'ng-
landers known throughout the area as the “Bo-ton
Boys” (Mertie, 1934, p. 165-166). When the p-rty
returned in 1899 to the new settlement of Ramyart,
news of their discoveries leaked out and caused a
rush to the Hot Springs area. The first production
reported was in 1904 (Smith, 1933, table facing
p. 96) ; a town was built a few years later (Me-tie,
1934, p. 166).

The district maintained a steady output since
mining began and was still active in 1959. Oper ~ut,
drifting, and hydraulic methods have been used in
the mining. Total production through 1959 was
447,850 ounces, all from placers.

As the Hot Springs and Rampart districts are
separated by only a narrow drainage divide, their
geology can be summarized together.

Consolidated sedimentary rocks that range in age
from pre-Ordovician to Tertiary and include sand-
stone, shale, conglomerate, chert, limestone, and
coal-bearing rocks compose the bulk of the bedrock
in these two districts (Mertie, 1934, p. 172-173).
These are intruded locally by granite of Tert'ary
age.
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Eakin (1915, p. 239) noted that the placers of
the Hot Springs district were of several types—
bench deposits, reworked bench deposits, irregular
discontinuous bodies of auriferous gravel called
“spots,” and normal stream gravels containing pay
streaks.

The gold of the placers was deposited during
early and late Tertiary from lodes in and adjacent
to granitic intrusives (Mertie, 1934, p. 223).

IDITAROD DISTRICT

The Iditarod district, between lat 62°10’ and
63°00’ N. and long 157°30” and 158°30’ W., along
the upper drainage of the Iditarod River and its
tributaries, ranks second among the gold-producing
districts in the Yukon basin.

Gold was discovered in 1908 along Otter Creek,
a tributary of the Iditarod River (Maddren, 1911,
p. 238). Despite its remoteness, the district devel-
oped, and in 1910 production was reported at
$500,000 (Smith, 1933, table facing p. 96). Pro-
ductive gravels also were found on Flat and Wil-
low Creeks. The placers have been mined by dredges,
mechanical scrapers, and hydraulic equipment
(Mertie and Harrington, 1924, p. 110). Total gold
production through 1959 was 1,297,500 ounces;
nearly all production was from placers.

The underlying bedrock of the district, as de-
scribed by Mertie and Harrington (1924, p. 12-82),
consists dominantly of sandstone, shale, and con-
glomerate of late Cretaceous and Eocene age. In
the western part of the district, west of the Iditarod
River, undifferentiated metamorphic rocks of Paleo-
zoic and Precambrian age are exposed; in the cen-
tral part there are a few small stocks of quartz
monzonite and basic intrusives. Unconsolidated de-
posits of sand, gravel, and silt of Pleistocene and
Recent age are in the stream valleys.

Placers are of two types—residual and stream
(Mertie and Harrington, 1924, p. 111-115). The
stocks of monzonite, which are sheared and miner-
alized, are the source of the gold for each type.

INNOKO DISTRICT

The Innoko district, in the upper drainage area
of the Innoko River between lat 62°50’ and 63°15’
N. and long 156°10’ and 156°50’ W., lies immedi-
ately northeast of the Iditarod River. The Beaver
Mountains form the drainage divide between the
Innoko and Iditarod Rivers.

Gold was discovered in the gravels of Ganes
Creek in 1906, and despite its remoteness the new
camp attracted permanent settlers (Maddren, 1911,
p. 236) who began gold production in 1907 that

continued uninterrupted through 1957. Most of the
mining was in the Ophir, Spruce, Little, Gares, and
Yankee Creek areas (Maddren, 1911, p. 246). The
Innoko is a placer district and through 1959 pro-
duced a total of 518,565 ounces of gold. Most of the
placers are in the gravels of the present streams
or in bench deposits.

Argillaceous beds of Late Cretaceous and Eocene
age underlie most of the Innoko district, except for
a small area in the northeastern part where sev-
eral small bodies of quartz monzonite and b-sic in-
trusives cut the sedimentary rocks (Mertie and
Harrington, 1924, p. 30, 62, 69, pl. 4).

KANTISHNA DISTRICT

The Kantishna district is an area of about 4,500
square miles, between lat 63°25’ and 65°00’ N. and
long 149°00’ and 151°1(’ W., that includes part of
the Alaska Range foothills on the south and part
of the Tanana lowlands on the north. It is kounded
on the east by the Nenana River and on tl'< west
by the western tributaries of the Kantishna River.

The Tanana River valley became well ponulated
by miners and prospectors during the ear'y part
of the Fairbanks rush, and soon the rich gravels in
the Kantishna district were found. In 1904 gold
was found along Toklat River and the following
year a flood of hopeful gold seekers left Fairbanks
for the new district (Capps, 1919, p. 75). Scon sev-
eral thousand people swarmed into the area, nearly
all streams were staked, and several towns were
built. It soon became apparent that the deposits,
though rich, were shallow and of small area, so
that a dismal exodus began and the population of
the district quickly dwindled to about 50 (Capps,
1919, p. 76). Those who remained were able to
maintain small production from the placers, and
the district was still active on that scale in 1957.
In 1904-5 lode deposits of lead-silver and artimony
were found, and in 1921 gold, copper, and mercury
lode deposits were discovered. The antimcny de-
posits were worked sporadically during 1936-55,
but the other lode deposits never achieved any sig-
nificance (Reed, 1961, p. 27-28). Total gold pro-
duction from the district from 1905 through 1957
was 45,925 ounces, all from placers. No activity
was reported in 1958-59.

The oldest rock in the district is the Bircl Creek
Schist of Precambrian age (Wells, 1933a, p. 343).
This schist is succeeded by younger schists, phyl-
lites, and gneisses, composing the Totatlaniks. Schist
of pre-Devonian age and the Tonzona Group of
Devonian or Silurian age. Pre-Tertiary greenstone,
Mesozoic limestone, a sequence of Tertiary fresh-
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water sediments, tuffs, and flows, and Quaternary
glacial, glaciofluvial, and fluvial deposits complete
the sedimentary column in the district (Capps,
1919, p. 22-23). The pre-Tertiary and lower Ter-
tiary rocks have been deformed into east-trending
folds parallel to the axis of the Alaska Range to
the south of the district (Capps, 1919, p. 22).

The productive placers of the district are along
the streams that radiate outward from the higher
parts of the Kantishna Hills. The gold was believed
by Capps (1919, p. 79) to be derived from erosion
of small quartz veins that cut the Birch Creek
Schist.

KOYUKUK DISTRICT

The Koyukuk district, between lat 67°00’ and
68°00 N. and long 149°00’ and 150°50° W.,
drained by the north, middle, and south forks of
Koyukuk River, is often considered to be one of
the most northerly in the world.

Some time between 1885 and 1890 placer gold
was first found in this district on the sand bars
along the Koyukuk River. Maddren (1913a, p. 76)
reported that by 1898 at least $4,000 in gold had
been mined from them; however, Smith (1933,
p. 96) did not report production from the Koyukuk
district until 1900. Nearly all the upper reaches of
the Koyukuk tributaries have been prospected, and
the results have been rewarding. The district was
still active in 1959, though only on a small scale.
Total production from the district through 1959
was about 278,000 ounces, all from placers. Prom-
ising lode deposits of gold have not been found in
this distriet.

The most abundant bedrock in the district is the
ubiquitous Birch Creek Schist of Precambrian or
early Paleozoic age. The schist is exposed in two
belts—one in the southern part of the Endicott
Mountains and the other in the Hodzana highland
area, between the Yukon River and the Koyukuk
valley. Numerous dikes and small intrusives of
granitic composition, probably Mesozoic in age, cut
the schist (Maddren, 1913a, p. 34-36). Exposed in
the central and northern parts of the district are
two sequences of Paleozoic rocks: one is of Devo-
nian (?) age and consists of greenstone, slate, chert,
and limestone; the other is a section of crystalline
limestone and mica schist of Carboniferous(?) age.
Underlying the western part of the district are
Maesozoic sedimentary rocks represented by Creta-
ceous limestone and calcareous sandstone inter-
bedded with basic flows and pyroclastics (Maddren,
1913a, p. 50-55).

Pleistocene gravel covers large areas in the dis-
trict, including all the major stream valleys. Re-

cent deposits include gravels along present stre~m
courses.

The placer deposits are in present stream gravels
and bench gravels; some of them are buried. Mad-
dren (1913a, p. 83) considered that the gold in the
placers was derived from the Birch Creek Schist.
Auriferous pyrite occurs in carbonaceous phyllite
facies and free gold is found in quartz veinlets sund
stringers that cut the micaceous quartz schist fa-
cies. The gold was transported by streams :ud
glaciers and later concentrated by further stre~m
action into the placer deposits.

MARSHALL DISTRICT

The Marshall district is between lat 61°40’ ¢nd
62°00’ N. and long 161°3(’ and 162°10’ W., alcng
the lower Yukon River.

During the early days, just after the discoveries
at Nome, the port of St. Michael was the termirus
and supply center for prospectors embarking on
trips up the Yukon River or along the coastline of
the Seward Peninsula. A portage to the upper An-
vik River, one of the Yukon tributaries, greatly
shortened the trip to the goldfields at Dawson and
elsewhere on the upper Yukon by eliminating travel
along several hundred miles of meanders on the
lower Yukon River. Thus, except for a few itiner-
ant prospectors and traders, the Marshall district
was rather thinly settled and sparsely prospected.

In 1913, however, gold was discovered on Wilson
Creek in the Marshall distriet (Harrington, 1918,
p. 56). The usual rush followed. Additional placers
were found on Willow Creek, and the first produc-
tion was in 1914. Lode deposits were found in 1914,
and a small shipment was made that same year
(Harrington, 1918, p. 57). The quartz veins did not
warrant extensive development; at any rate, lode
production for the district is unrecorded.

After the first few years of near-bonanza placer
production, activity slackened, was rejuvenated
briefly in the late 1930’s, then declined after World
War II. In 1957 there was only small-scale activity
in the Marshall district. Total recorded gold pvo-
duction through 1957 was 113,200 ounces, all from
placers. The district was idle in 1958 and 1959.

Much of the bedrock in the Marshall district is
greenstone and intercalated sedimentary rocks of
Carboniferous age (Harrington, 1918, p. 22-26).
These rocks are cut by several stocks and dikes of
granite, quartz diorite, and dacite of possible Jur~s-
sic or Tertiary age (Harrington, 1918, p. 4546).
Cretaceous sandstone and argillite, somewhat me*a-
morphosed, occur adjacent to the greenstcme
throughout much of the district. The most abun-
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dant rock type exposed in the district is the uncon-
solidated material deposited during Quaternary
time by the debris-laden streams issuing from the
huge glaciers of the interior of the Yukon River
basin (Harrington, 1918, p. 36—44).

NABESNA DISTRICT

The Nabesna district is between lat 62°10 and
62°30’ N. and long 142°40’ and 143°10’ W.

Gold had been known in this district since 1899,
but there was no significant production until 1931
when the first shipments were made from the
Nabesna mine, the lone producer of the district.
Credit for the discovery is given to a bear who
exposed the moss-covered outcrop of the principal
vein while digging out a gopher. The property was
developed by C. F. Whithan, who formed the
Nabesna Mining Co. in 1929 and began shipping
ore in 1931 (Wayland, 1943, p. 176-177). By 1939,
much of the vein was worked out and in 1940 pro-
duction halted. Additional exploration and develop-
ment work in the district apparently was unsuccess-
ful for there has been no further production re-
ported. In its brief history the Nabesna district
produced about 63,300 ounces of gold, all from
lodes.

The rocks in the vicinity of the mine consist of
the Nabesna Limestone of Late Triassic age and
basaltic lavas and shale of possible Permian age
(Wayland, 1943, p. 177). A few small bodies of
quartz diorite cut the limestone. The thick Wrangell
Lava of Tertiary and Quaternary ages unconform-
ably overlies these rocks. Moraine and fluvial sedi-
ments of Quaternary age are found in all the
stream valleys.

The ore bodies are in contact-metamorphosed
limestone near the largest of the quartz diorite in-
trusives (Wayland, 1943, p. 183-191). Ore deposits
are of three types: bodies of magnetite with pyrite,
calcite, and some gold ; veins and bodies of pyrrho-
tite with minor pyrite and gold; and gold-bearing
pyrite veins in tactite or along intrusive contacts.
The third type is the most important and has ac-
counted for most of the production of the Nabesna
mine,

RAMPART DISTRICT

The Rampart distriet, between lat 65°15’ and
65°40’ N. and long 149°40’ and 150°40’ W., joins
the Hot Springs district on the north.

Gold was discovered in the gravels of Minook
Creek and Hess River and their tributaries in 1882,
but for the succeeding 10 years nothing was done
to develop the placers. In the early 1890’s more dis-
coveries were made and finally in 1896 the first

mining was done on Little Minook Creek (Fess, in
Prindle and Hess, 1906, p. 26). Smith (193°. table
facing p. 96), however, does not report any pro-
duction until 1904. The district reached its peak of
activity before 1910; after that time, production
decreased, and in the 1950’s only a few lundred
ounces per year were mined. Total gold production
through 1959 was 86,800 ounces from placers.
There are no workable lode deposits in the district.

The geology of the district, as summar‘zed by
Mertie (1934, p. 172-173), is chiefly the same as
that of the Hot Springs district. Consolidated sedi-
mentary rocks—which range in age from pr=-Ordo-
vician to Tertiary and include sandstone, shale, con-
glomerate, chert, limestone, and coal-bearing rocks
—compose the bulk of the bedrock. These are in-
truded locally by granite of Tertiary age. Te ma-
jor placers are along Minook Creek and its tribu-
taries and along Quail Creek, one of the trilitaries
of Troublesome Creek.

Several prominent stream terraces containing
low-grade gold deposits occur along the Minook
Creek valley, but most production has come from
gravels at present stream levels along Little Minook
Creek (Mertie, 1934, p. 181).

RUBY DISTRICT

The Ruby district is between lat 63°40’ and 64°
45’ N. and long 154°40’ and 156°20’ W.

The first discoveries of gold in this distriet were
made in 1907 along Ruby Creek (Mertie, 1936,
p. 144). These placers were soon exhausted, but
other discoveries in 1910 along Long Creek and in
1912 along Poorman Creek kept the district flour-
ishing (Mertie, 1936, p. 145, 159). Under~round
drifting, sluicing, and hydraulic methods have been
used to mine the gravels. Although production de-
creased somewhat in recent years, the district was
still producing substantially through 1959. Total
gold production through 1959 was 389,100 ounces,
all from placers.

Undifferentiated metamorphic rocks, in-<luding
schist, phyllite, slate, quartzite, chert, and lime-
stone, are mainly of Paleozoic age and are the pre-
dominant bedrock types in the Ruby district (Mer-
tie and Harrington, 1924, p. 12). A complex of
greenstone derived from basic igneous rocks, be-
lieved to be Mississippian in age (Mertie ard Har-
rington, 1924, p. 59), is exposed throughout the
district. A few granite stocks of Mesozoic(?) age
intrude both the Paleozoic rock units. The general-
ized structure is an anticline trending ncrtheast
and plunging to the southwest.

Numerous quartz veins are in the country rocks;
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some undoubtedly contain gold and could be re-
garded as the source of the gold in the placers. The
distribution of the placers, however, does not di-
rectly coincide with areas of abundant veins, so that
no clear relationship is apparent (Mertie and Har-
rington, 1924, p. 121). Nearly all the placer depos-
its are buried discontinuous bodies that occur
mostly in fairly wide valleys. They were formed by
streams older than those now occupying the valleys
(Mertie, 1936, p. 144).

RICHARDSON DISTRICT

The Richardson (or Tenderfoot) district is be-
tween lat 64°15’ and 64°25’ N. and long 146°00/
and 146°40’ W., about 60 miles southeast of Fair-
banks, along the Tanana River.

This is a little-known district, about which only
a few brief accounts have been written. According
to Prindle (in Prindle and Katz, 1913, p. 141) gold
was discovered in the gravels of Tenderfoot Creek
in 1905 and for the following 4 years the gold pro-
duction was probably “$300,000 or $400,000 annu-
ally.” Smith (1983, table facing p. 96), however,
reported a much more conservative figure. Produc-
tive deposits also were found along Buckeye and
Democrat Creeks. Activity declined after the initial
boom period and in recent years the production,
which is low, has been combined with that of the
Fairbanks district. Total recorded production for
the district through 1959 was 64,300 ounces, all
from placers.

Prindle (in Prindle and Katz, 1913, p. 140-141)
noted that the bedrock in the district is Birch
Creek Schist of Precambrian age (Mertie, 1937,
p. 46). Numerous small quartz veins, some of which
carry gold and sulfides, occur in the schist. Just
west of the district are some large granitic masses
(Prindle, in Prindle and Katz, 1913, p. 140-141).
The placers are along present streams in the area.

TOLOVANA DISTRICT

The Tolovana district is between lat 65°20’ and
65°45’ N. and long 147°50’ and 149°00’ W. in the
upper drainage of the Tolovana River, a tributary
of the Tanana.

Brooks (1916, p. 201) reported that placer gold
had been found in this area as early as 1892 but that
no interest was aroused until 1914, when placers
along Livengood Creek were discovered. Mining be-
gan in 1915 and was substantially increased the
following year with the development of the deposits
on Livengood Creek and others on Gertrude, Ruth,
Lillian, and Olive Creeks (Mertie, 1918, p. 256).
The district continued to prosper and it was still

productive on a small scale in 1959. Total gold ro-
duction through 1959 was 875,000 ounces, all from
placers.

The bedrock in the Tolovana distriet is distributed
in several bands or belts that cross the area in a
northeasterly direction. The oldest rocks in the dis-
trict erop out in the southeast; the rocks beccme
successively younger in a northwesterly direction.
Briefly, the bedrock units consist of the Tatalina
Group, of Cambrian or Precambrian age, Devonian
and Silurian(?) sedimentary and igneous rocks. a
chert unit of Devonian or Carboniferous age, and
Carboniferous arenaceous and argillaceous units
(Mertie, 1918, p. 230-256).

Igneous rocks, chiefly basic, occupy a consicer-
able area in the northwestern part of the district.
Small bodies of granitic intrusives are scattered
throughout most of the district. In the stream val-
leys, unconsolidated deposits of sand and grsvel
were deposited during several stages in the Quater-
nary geomorphic cycle. The earlier of these are only
remnants and are seen as benches along the valley
walls (Mertie, 1918, p. 230-231).

Gold placers in the district are in bench and
stream deposits (Mertie, 1918, p. 259). The bench
deposits have been the more productive. The gnld
in the placers of Tolovana was derived from low-
grade lode deposits at the heads of many of the
tributary streams (Mertie, 1918, p. 274-275).

PRINCE WILLIAM SOUND REGION

The Prince William Sound region is along the
southern coast of Alaska, immediately east of the
Kenai Peninsula. It is a constricted area between
the rugged Chugach Mountains on the north and
that part of the Gulf of Alaska known as Prince
William Sound. In this region copper and gold are
the chief mineral commodities, and the notsble
mining districts are Port Wells, Port Valdez, and
Ellamar. Only Port Valdez is shown on the index
map (fig. 5) because it is the only district that has
produced any significant quantities of gold.

The earliest record of gold production in the
Prince William Sound region was in 1894, when
some placers were worked on a small scale near
Port Valdez (Brooks, A. H., in Grant and Higg'ns,
1910, p. 72). A few years later other small placers
were found in the Port Wells district. Aurifer-us
veins were found here in 1907, and in the following
6 years numerous properties were developed and
small shipments were made (Johnson, 1914, p. 214~
215). The Cliff mine, staked in 1906 in the Port
Valdez district, became the largest gold produ-er
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in the district in the early years (Moffit, 1954, p.
228, 304).

The copper ores at Ellamar and La Touche Island
carry variable amounts of gold (Grant and Higgins,
1910, p. 71), but the amount produced from this
source could not be determined.

Gold production from this region reached its
zenith before 1920. Thereafter, except for a slight
revival in the late 1930’s, output has dwindled. No
production was reported for 1957-59. Total recorded
gold production was 137,600 ounces, all from lode
mines or as a byproduct from copper mines. Pro-
duction data for individual districts have not been
found. It is fairly certain that the Port Valdez dis-
trict has produced most of the lode gold from this
region; however, it is not known how much of the
total gold production was a byproduct from copper
ores of Ellamar, La Touche, or elsewhere.

Numerous fiords along the irregular coastline and
glaciated islands that dot Prince William Sound
give evidence of a once extensive ice covering in
this region (Grant and Higgins, 1910, p. 18-19).
In the northern part of the region, especially in
the Port Wells district, several ice tongues still
travel far enough down the valleys to meet the sea.

The rocks of this region consist of two loosely
defined groups of low-rank metasedimentary rocks
of Mesozoic age, distinguished from one another by
minor differences in gross lithologic characteristics
and by differences in metamorphism (Moffit, 1954,
p. 234-250). These rocks have been complexly
folded, faulted, and intruded by basaltic and granitic
igneous rocks.

The Valdez Group is composed predominantly of
graywacke, slate, and argillite, with subordinate
siliceous and carbonaceous slate, feldspathic quartz-
ite, and a few beds of conglomerate and impure
limestone. The rocks are metamorphosed locally to
schist and phyllite. The Orca Group consists domi-
nantly of slate and graywacke, and in places green-
stone and conglomerate are major components.
Though the rocks of the Orca Group are intensely
folded and faulted, their metamorphism seems to be
related to igneous intrusions rather than regional
tectonism. The distinction and separation of the
Valdez and Orca Groups cannot be consistently
made everywhere in the region (Moffit, 1954, p.
234-273). The ages and stratigraphic relations of
these two groups have not been clearly established;
however, the meager paleontological evidence sug-
gests a Late Cretaceous age for both groups (Moffit,
1954, p. 273-275).

The gold-bearing quartz veins of the Port Valdez
district are found in slates and graywackes of both

the Valdez and Orca Groups. At Port Wells, gold
occurs in quartz veins and stringers that occupy
fissures in slate, graywacke, and conglomerate.
Mineralization probably is late Mesozoic or Tertiary
in age, closely associated with granitic intrusions
(Moffit, 1954, p. 295). Vein minerals are pyrite,
galena, sphalerite, pyrrhotite, arsenopyrite, stibnite,
chalcopyrite, gold, and silver in a gangue of quartz.

The copper deposits of Prince William Sound,
which have yielded moderate amounts of gold, occur
as impregnations or replacement bodies usually
along zones of shearing in the country rocl:. Chal-
copyrite and pyrrhotite are ubiquitous, pyrite is
common, and galena, sphalerite, bornite, chalcocite,
native copper, cuprite, and malachite are present
in small amounts. The nonmetallic minerals in these
deposits are quartz, calcite, epidote, and chlorite
(Grant and Higgins, 1910, p. 53-54).

ARIZONA

Arizona, from 1860 through 1965, produced a total
of about 13,321,000 ounces of gold and in 1965
ranked eighth among the gold-producing States. As
in the other Western States, the first discoveries of
gold were placer deposits. Shortly afterwsrd lode
deposits were discovered in most districts, and they
furnished the bulk of the early gold output of the
State. From 1900 through 1965, however, most of
Arizona’s annual gold production came as a by-
product from the large-scale mining of porphyry
copper ores (fig. 6).

Unless stated to the contrary, throughout this
chapter on Arizona, production data to 1932 are
from Elsing and Heineman (1936) and for 1932-65
from U.S. Bureau of Mines (1933-66).

Deposits of silver and copper in Arizona were
known to the Indians and Spaniards long before
the Territory was acquired by the United States
(S. R. E. Heineman, in Arizona Bureau of Mines,
1938, p. 26-27). Because of the inaccessilility of
the area, lack of water, and Indian raids, only a
small amount of prospecting was done by Americans
in the 1850’s, mostly near the old Mexican settle-
ments of Tucson and Tubac, and in the Dome (Gila
City) district where rich placers were discovered
in 1858 (Wilson, 1952, p. 18). Little or no lode gold
was mined in these early years. During the Civil
War, prospectors among the California troops in
Arizona organized parties to hunt for gold. In 1862
rich placer deposits were found near the Colorado
River at La Paz in western Yuma County, and from
1862 to 1870 other placer deposits were found in
Yavapai County. Included among these were the
Weaver-Rich Hill, Lynx Creek-Walker, Hassavampa-
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FIGURE 6.—Annual gold production of Arizona, 1881-1965. Sources of data: U.S. Geological Survey (1883-1924) and U.S.
Bureau of Mines (1925-84, 1983-66). Production reported in dollar value was converted to ounces at prevailing pri-e

per ounce.

Groom Creek, Big Bug, and several smaller deposits
in the Bradshaw Mountains (Wilson, 1952, p. 15,
38). In 1863 also many gold lodes were discovered
in the Bradshaw Mountains in Yavapai County and
in the Oatman district in Mohave County. With the
end of the Civil War, troops were withdrawn from
the territory, and warfare between the white set-
tlers and the Indians prevented much mining until
1872, when a truce was declared (Tenney, 1934,
p. 16).

High prices for silver and copper in the 1870’s
and the completion of two transcontinental rail-
roads—the Southern Pacific and the Atchison,
Topeka and Santa Fe—across Arizona in 1881
stimulated exploration which resulted in the dis-
covery of many major deposits. In the general
depression of 1884-93 and after the demonitization
of silver in 1893, copper and silver mining declined
but gold mining increased. By the early 1900’s
commodity prices again became favorable, and
several companies were organized to mine the large
low-grade porphyry copper deposits that have been
the principal source of gold in Arizona (Tenney,
1934, p. 17). ‘

In Arizona 42 districts in 10 counties produced
in excess of 10,000 ounces of gold (fig. 7); many
additional districts are credited with smaller
amounts. According to Wilson, Cunningham, and
Butler (1934, p. 13), nearly 80 percent of the

State’s lode gold production and much of the pla~er
gold has come from deposits that occur in a
northeast-trending belt called the mountain region
by Ransome (1903, p. 15-16), which is about 65
miles wide and borders the southwest margin of
the Colorado Plateau. Within this belt the deformed
Precambrian rocks have been tilted, intensely
faulted, and intruded by masses of igneous rocks.
In the desert region, southwest of the mountain
region, the deposits are widely scattered.

The gold deposits of Arizona are of several tyres.
In the San Francisco and Kofa districts gold de-
posits occur in epithermal quartz-calcite veins of
Tertiary age. The Weaver, Vulture, Harquahala,
Gila City, Wallapai, and Dos Cabezas districts are
representatives of mesothermal vein systems of
Mesozoic or Tertiary age with sulfide-quartz veins
rich in silver and gold. In the porphyry copner
deposits—in the districts of Ajo, Bisbee, Clifton-
Morenci, Globe-Miami, Ray, San Manuel, and Supe-
rior-—the ore bodies are of late Mesozoic or Tertiary
age and are in intrusive bodies of quartz monzonite
and the adjacent country rocks. The porphyry
copper deposit at Jerome is of Precambrian z<e.
Replacement deposits, rich in gold, silver, and base
metals, occur near granitic intrusives in the Tomb-
stone, Big Bug, Turquoise, Banner, and Agua F-ia
districts.
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COCHISE COUNTY

Cochise County, third among the gold-producing
counties of Arizona, produced approximately 2,-
723,000 ounces of gold from the beginning of
mining in the county in about 1879 to the end of
1959. Of this amount, about $24,275,000 (1,174,408
ounces) was a byproduct of copper ores, mainly
from the Bisbee district (Wilson and others, 1934,
p. 117), and about 950 ounces was from placers.
Other districts that have produced more than 10,000
ounces of gold are the Turquoise (Courtland,
Gleeson), Dos Cabezas, and Tombstone.

BISBEE DISTRICT

The Bisbee (or Warren) distriet is in the south-
eastern Mule Mountains, in the southern part of the
county, immediately north of the Mexiean border.
Although the Bisbee distriet was the largest gold
producer in Arizona in 1959, most of its gold was a
byproduct of copper ore.

Though lead carbonate ore was discovered in the
district about 1876, there was little activity in the
area until after 1880 when rail connections, gener-
ally favorable business conditions, and copper prices
encouraged prospecting. The Copper Queen ore
body, found in 1877, was developed in 1880. In
subsequent years the Copper Queen Mining Co.,
under the control of Phelps, Dodge, & Co., acquired
other properties in the distriet and became the lead-
ing producer (Ransome, 1904, p. 13-15). In 1900
the Calumet and Arizona Co., another major pro-
ducer, was organized. In 1902 a custom smelter
was erected at Douglas, and some of the smaller
mining companies, among them the Shattuck and
Denn, were started. At the end of 1931 the two
largest companies, the Copper Queen and the Calu-
met and Arizona, were consolidated as the Phelps
Dodge Corp., Copper Queen Branch (J. B, Tenney,
in International Geological Congress, 1935, p. 222).

In 1947 the Denn mine was sold to the Phelps Dodge
Corp., and in 1949 the custom mill of the Shatt—ck
Denn Mining Corp. was closed, leaving the Phelps
Dodge Corp. as the only large producer in the dis-
trict. Phelps Dodge maintained large-scale opera-
tions through 1959.

The gold production of the Bisbee district before
1895 was not ascertained. From 1895 through 1929
the district produced 1,110,058 ounces of gold
(J. B. Tenney, in Internmational Geological Con-
gress, 1985, p. 222) and from 1930 to 1959, a total
of 1,082,765 ounces was produced. Total gold pvo-
duction through 1959 was about 2,193,000 ounces.

The oldest rocks in the Bisbee district are the
Pinal Schist and a granite of Precambrian gwe,
These are unconformably overlain by about 5,250
feet of Paleozoic rocks which in turn are uncoun-
formably overlain by about 4,750 feet of Cretace~us
sedimentary rocks. The Paleozoic rocks consist of
about 430 feet of Cambrian quartzite, succeeded
by about 4,800 feet of limestones of Cambrian, De-
vonian, and Carboniferous age. In pre-Cretace-us
time, folding and faulting occurred, and in post-
Cretaceous time the rocks were warped and dislo-
cated by thrusts and normal faults of moderate
throw (Ransome, 1904, p. 24-73, 106-108). Diles,
sills, and stocks of granite porphyry intrude the
Paleozoic rocks, but their relation to the Cretacenus
rocks is not clearly revealed (Tenney, in Ransome
and others, 1932, p. 46-47; O. N. Rove, in New-
house, 1942, p. 211-212). The main stock of grarite
porphyry is exposed on Sacramento Hill, the prin-
cipal and most produetive center of mineralization.
The stock was intruded in the plane of the esst-
trending Dividend fault, a dominant structural
feature of the district. Surrounding the intrusive
mass is a zone, ranging from a few feet to 1,000
feet in thickness, of contact breccia composed of
rounded and angular fragments of the intruded
rocks. The border of the porphyry, the cont-~ct

Cochise County:
1, Bisbee; 2, Turquoise; 3, Tombstone; 4, Dos Cabe-
zas.
Gila County:
5, Banner; 6, Globe-Miami.
Greenlee County:
7, Ash Peak; 8, Clifton-Morenci.
Maricopa County:
9, Cave Creek; 10, Vulture.
Mohave County:
11, San Francisco; 12, Wallapai; 13, Weaver; 14,
Gold Basin.
Pima County:
15, Ajo; 16, Greaterville.

Pinal County:
17, Mammoth; 18, Ray; 19, Superior.

Santa Cruz County:
20, Oro Blanco.

Yavapai County:
21, Tiptop; 22, Black Canyon; 23, Pine Grove-Tiger;
24, Peck; 25, Black Rock; 26, Weaver-Rich Hill;
27, Martineez; 28, Agua Fria; 29, Big Bug; 30, Lyny
Creek-Walker; 31, Hassayampa-Groom Creek; 32.
Jerome; 33, Eureka.

Yuma County:
34, Cienega; 35, La Paz; 36, Plomosa; 37, Ellsworth;
38, Kofa; 39, Castle Dome; 40, Laguna; 41, Dome;
42, Fortuna.

FI1GURE 7.——Continued
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breccia, and the adjacent limestone are all silicified.
Surrounding this silicified zone is a chloritized zone
that grades outward into a marbleized zone in the
limestone.

The most productive ore zone lies south of the
Dividend fault and the ore bodies are arranged in a
semicircle around the stock on Sacramento Hill.
The copper ore occurs in irregular replacement
bodies in the Paleozoic limestones, in the contact
breccia, and as disseminated sulfides in the granite
porphyry (Tenney, in Ransome and others, 1932,
p. 56-57; C. Trischka, in Arizona Bureau of Mines,
1938, p. 38-40). A few deposits are at some distance
from Sacramento Hill and are associated with small
porphyry bodies (J. B. Tenney, in International
Geological Congress, 1935, p. 228).

The oxidized ores consist of a blanket of copper
carbonates, cuprite, copper, limonite, and local chal-
cocite that extends from the surface to depths of
several hundred feet, and in one place to more than
2,000 feet (Tenney, in Ransome and others, 1932,
p. 61). The zone of secondary sulfide enrichment
contains bornite, chalcopyrite, chalcocite, and a
little sphalerite and galena. The disseminated pri-
mary ore contains quartz, pyrite, chalcopyrite, and
bornite. Most of the gold recovered in current
mining operations is very fine grained and is prob-
ably allied with the sulfides. Ransome (1904, p. 121)
reported concentrations of native gold in the Cre-
taceous Glance Conglomerate and Morita Formation
as well as in Recent placers derived from weather-
ing of these formations. The main ore deposit at
Sacramento Hill forms an inclined blanket which
is enriched toward the bottom, where the contact
with the sparsely mineralized, sericitized porphyry
is sharp (J. B. Tenney, in International Geological
Congress, 1935, p. 228).

DOS CABEZAS DISTRICT

The Dos Cabezas district is 18 miles southeast of
Wilcox in the Dos Cabezas Mountains.

Gold deposits discovered before the Civil War
were worked intermittently after the 1870’s and
vielded about $182,000 (8,835 ounces) through 1932
(Wilson and others, 1934, p. 117). The first work-
ings were probably in the Teviston placers on the
north side of the mountains, though most of the
gold came from lodes rich in copper, silver, and
lead near the village of Dos Cabezas. The district
was most active during 1914-20 and 1931-86. No
production was reported for 1956-59. Total gold
production was at least 15,000 ounces.

In the Dos Cabezas Mountains a complexly folded
and faulted section of Precambrian granite and

gneiss and Paleozoic and Cretaceous sedirmentary
rocks is cut by granitic intrusives of Late Cre-
taceous or Tertiary age (Cooper and others. 1959).
The ore deposits occur in veins in the Preczmbrian
granite and Cretaceous sedimentary rocks and are
apparently related to rhyolite porphyry and diabase
dikes of Tertiary age. Vein minerals are galena,
pyrite, sphalerite, and chalcopyrite in a gangue of
coarse-textured, white to grayish-white quartz.
Most of the gold is in the galena.

TOMBSTONE DISTRICT

The Tombstone district, about 20 miles northwest
of Bisbee in the Tombstone Hills, includes a group
of low scattered mountains that extend northwest-
ward from the Mule Mountains. Ores rich in silver
were discovered in the Tombstone district in 1877,
and the mines and camp developed rapidly. Tomb-
stone produced more than $5 million wortl of ore
per year in 1881 and 1882, but by 1886 many of the
larger ore bodies were either mined out or r~ined to
water level and production decreased sharply, al-
though the district was a steady producer through
1953. During 1879-86 the yield of silver, gnld, and
lead ore was valued at about $19 million (Butler
and others, 1938, p. 38).

By 1900 many of the properties had bemn com-
bined under one ownership, and an attempt was
made to develop the deposits below water level, but
this did not prove profitable and was abandoned
in 1911 (Butler and others, 1938, p. 38—4¢). Pro-
duction was stimulated during World War T and by
the increased price of gold in 1934, but from 1948
through 1959 the district was unimportant.

Total gold production through 1959 was about
271,200 ounces, most of which was mined from
1879 through 1932 (Wilson and others, 1934, p.
122).

The oldest rocks in the district are s~attered
patches of Precambrian Pinal Schist and of albite
granite, which are overlain by Paleozoic sedimen-
tary rocks that include the Bolsa Quartzite and
Abrigo Limestone of Cambrian age, the Martin
Limestone of Devonian age, the Escabrosa and
Horquilla Limestones of Mississippian and Pennsyl-
vanian ages respectively, the Earp Formation of
Pennsylvanian and Permian age, and the Colina
Limestone and Epitaph Dolomite of Permian age.
These rocks were folded and faulted in post-
Paleozoic pre-Cretaceous time, and then the Bisbee
Formation of Cretaceous age was deposited. At the
end of Cretaceous time the rocks were cut by
thrust faults that trend east and northwest (Gilluly,
1956, p. 128-132). The Uncle Sam Porphyry of
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early Tertiary age was injected along a thrust, and
slightly later the Schieffelin Granodiorite of prob-
able early or middle Tertiary age (Gilluly, 1956,
p. 104) intruded the area. Patches of volcanics of
Miocene age are exposed to the east of Tombstone.
In Pliocene time the rocks were again faulted, this
time by great normal faults that are responsible
for the present major topographical features
(Gilluly, 1956, p. 158-160).

The ore deposits are associated with dikes that
are believed to be related to the Schieffelin Grano-
diorite (Butler and others, 1938, p. 26-28). Ore
occurs as replacement bodies in limestones and
porphyry, and as fissure fillings. The oxidized ores
contain hematite, limonite, cerussite, horn silver,
gold and locally abundant argentiferous galena,
sphalerite, pyrite, alabandite, malachite, chrysocolla,
psilomelane, and wulfenite. Most of the gold occurs
as native gold in very fine particles (Wilson and
others, 1934, p. 123-124).

TURQUOISE DISTRICT

The Turquoise (Courtland, Gleeson) mining dis-
trict lies on the east side of the Dragoon Mountains,
about 14 miles due east of Tombstone and about
18 miles north-northeast of Bisbee. During the
1880’s mines near Gleeson produced oxidized ore
rich in gold, silver, lead, and copper, and in 1901
mining of copper deposits near Courtland was
started. Mixed oxide-sulfide ore was mined on a
large scale from 1912 through 1918, but thereafter
activity declined and remained at a low level
through 1955. The district was idle from 1956
through 1959. Early gold production figures were
not ascertained, but from 1908 through 1955 the
district produced about 70,000 ounces.

The northwest-trending Dragoon Mountains are
composed primarily of contorted and faulted Paleo-
zoic sedimentary rocks and intrusive masses of
monzonitic and granitic rocks of Triassic or Juras-
sic and Cretaceous or Tertiary age. The Paleozoic
formations are the Bolsa Quartzite and Abrigo
Limestone of Cambrian age, the Escabrosa Lime-
stone of Mississippian age, the Horquilla Limestones
of Pennsylvanian age, the Earp Formation of Late
Pennsylvanian and Permian age, and the Colina
Limestone and Epitaph Dolomite of Permian age
(Gilluly, 1956, p. 14-49). In the interval between
the end of the Paleozoic and the beginning of the
Cretaceous the rocks were deformed and intruded
by masses of Gleeson Quartz Monzonite, Copper
Belle Monzonite Porphyry, and Turquoise Granite,
all of Triassic or Jurassic age. The Sugarloaf
Quartz Latite was probably intruded at the end of

Cretaceous time. In early Tertiary time the rorks
were displaced by strong northwest-trending thrst
faults, and in Pliocene time normal faulting oc-
curred which formed the major topographic fea-
tures of the present (Gilluly, 1956, p. 159, 160).

The ore bodies are pyritic replacement deporits
in limestone, shale, and porphyry along thrust
faults. Some of the deposits are oxidized and conrist
of masses of iron and copper oxides containing csvi-
ties lined with chrysocolla, malachite, and azur‘te.
The unoxidized deposits are mainly pyrite and cral-
copyrite with local accumulations of bornite, spral-
erite, and galena (Ransome, 1913). The gold occrs
as very finely divided particles in all the ores; in the
oxidized deposits some gold is contained in cerar~y-
rite (Wilson, 1927, p. 39, 50).

GILA COUNTY

Gila County, in mountainous east-central Arizona,
ranks eighth among the gold-producing counties of
the State with a total of about 240,500 ounces pro-
duced through 1959. Most of the gold has been a
byproduct of copper ores mined from the Glohe-
Miami district; a lesser amount has come from
copper ores of the Banner district. Placers have
yielded an insignificant amount.

BANNER DISTRICT

The Banner (Christmas) district lies in the ex-
treme southern tip of Gila County at the southe~st
end of the Dripping Springs Mountains.

Many of the deposits have been known sund
worked intermittently since the 1870’s, but little ore
was shipped before 1900 (Ross, 1925, p. 29). The
district is noted for its copper mines from which
lead, silver, and gold were produced as byproducts.
The Christmas mine, discovered in 1880 and oper-
ated intermittently through 1954, is the major mine
in the district. Total gold production from 1905
through 1959 was about 26,000 ounces.

Small patches of Precambrian granite are expo~ed
beneath a thick section of the Apache Group of
late Precambrian age, Martin Limestone of Devo-
nian age, and Tornado Limestone of Carbonifer-us
age. The area of the Christmas mine is blanketed
by sandstone, breccia, andesite, and basalt of Cve-
taceous age, which are overlain by patches of
Tertiary bedded rocks consisting of tuff, conglom-
erate, basalt, and rhyolite. The Paleozoic and Cre-
taceous rocks throughout the district are cut by
dikes and small masses of quartz-hornblende diorite
and quartz-mica diorite of Cretaceous age. The
rocks were slightly folded in post-Pennsylvanian
time; more pronounced folding occurred in Late
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Cretaceous time. This was followed by faulting
which continued through much of Tertiary time
(Ross, 1925, p. 6-29).

The important deposits of the district are pyritic
gold deposits in shear zones and contact metamor-
phic deposits such as those at the Christmas and
Landon-Arizona mines. The pyritic gold deposits
are principally in Cretaceous volcanic rocks,
whereas the contact metamorphic deposits are
mostly in Paleozoic carbonate rocks. Both types are
near or adjacent to bodies of quartz-mica diorite.
Pyrite and local chalcopyrite, magnetite, and specu-
larite are the principal minerals of the pyritic de-
posits. The contact metamorphic deposits contain a
variety of minerals, including magnetite, specu-
larite, chalcopyrite, pyrite, sphalerite, galena, fluo-
rite, chalcedony, and lime silicate minerals. In both
types the richest ore has been in the oxidized parts
(Ross, 1925, p. 32-39).

GLOBE-MIAMI DISTRICT

The Globe-Miami district, in the foothills of the
Pinal and Apache Mountains in the southwestern
part of Gila County, is noted primarily for its cop-
per deposits which have yielded considerable
amounts of gold, silver, and lead.

The discovery of the Globe claim in 1874 marked
the first activity in the area, and for a time there-
after interest centered on small silver and gold
prospects. In 1882 copper deposits on the Old Do-
minion and Buffalo veins were mined. Development
was considerably stimulated in 1898, when the first
railroad reached Globe. In 1904 development was
begun on the large low-grade disseminated copper
deposits, which by 1911 were mined on a large
scale (Ransome, 1919, p. 19-21). These operations
continued with undiminished vigor through 1959
and resulted in an output of copper, lead, silver,
gold, and zinc worth more than a billion dollars
(Peterson, 1962, p. 81, 82). Total gold production
through 1959 was 191,801 ounces.

Lower Precambrian rocks, consisting of the Pinal
Schist, Madera Diorite, Ruin Granite, and an un-
named granite, are the oldest rocks exposed in the
district. These are overlain by the Apache Group
and Troy Quartzite, of late Precambrian age, and
are intruded by dikes and sills of diabase of later
Precambrian age (A. F. Shride, oral commun.,
1962). The Paleozoic System is represented by the
Devonian Martin Limestone, the Mississippian Es-
cabrosa Limestone, and the Pennsylvanian Naco
Limestone. Late Cretaceous and early Tertiary
time was marked by igneous intrusives including
the Solitude Granite, Willow Spring Granodiorite,

biotite granodiorite of Gold Gulch, and Lost Gulch
Quartz Monzonite. These events were follovred in
later Tertiary time by faulting, intrusion of por-
phyry dikes, and then emplacement of the Schultze
Granite and of a granite porphyry. Extensive min-
eralization followed this granitic intrusior. The
Whitetail Conglomerate of Tertiary(?) age and
younger volcanic tuffs and dacite flows or welded
tuffs (Peterson, 1962, p. 40-41) unconformably
overlie all the older rocks. Faulting again occnurred,
after which the alluvial Gila Conglomerate of Ter-
tiary and Quaternary age was deposited and later
basalt flows were extruded over part of the area.

The most important ore deposits of the Globe-
Miami district are disseminated copper depo-its in
the granite porphyry of the Schultze Granite and
in the adjacent country rocks. More than 89 per-
cent of the value of metals mined in the district has
come from such deposits, of which the major ex-
amples are the Miami-Inspiration, Castle Dome,
Copper Cities and Cactus deposits. In mineralized
areas the rocks are shattered, and the closely spaced
fractures are filled with quartz, pyrite, chalcopyrite,
and molybdenite, In areas of more intense minerali-
zation the rocks are argillized and sericitized, and
much pyrite has been replaced by chalcocite. Most
ore bodies are the result of supergene enrichment
in which copper has been leached by ground water
from an oxidized zone and redeposited as chalcocite
and covellite (Peterson, 1962, p. 82-83). Very small
amounts of gold are contained in these ores.

Before 1904 the important deposits of the dis-
trict were copper-bearing veins of the Old I »min-
ion vein system, in the Globe Hill area. These veins
are along faults and fissures that cut Precambrian
and Paleozoic sedimentary rocks, and the ore shoots
are localized in intervals of favorable host rock,
mainly Paleozoic limestone. The principal hyrogene
minerals of these deposits are quartz, pyrite, chal-
copyrite, bornite, and specular hematite; sphzlerite,
galena, tetrahedrite, and enargite are locally pres-
ent in small amounts. These ores were also enriched
in copper by supergene processes. Considerable
native gold was recovered from the gossan of these
ores (Peterson, 1962, p. 69, 97, 98).

Deposits of copper silicates and carbonates
formed by meteoric waters are important sources
of copper in the district, but no gold has be=n re-
ported from them.

GREENLEE COUNTY

Greenlee County is in southeastern Arizona just
west of the New Mexico State boundary. It was
organized from part of Graham County in 1910.
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Copper is the metal of principal importance, but
the county has also produced significant amounts of
gold and silver. The total gold production of the
county from 1882 through 1959 was about 228,000
ounces, almost all of which was a byproduct from
the copper ores of the Clifton-Morenci district, one
of the most productive copper camps in Arizona.
A small amount of gold was derived from the silver
ores in the Ash Peak distriet.

Placer mining was attempted several times in the
Clifton-Morenci district, but the results were dis-
couraging. The total recorded placer gold output is
about 1,000 ounces.

ASII PEAK DISTRICT

The Ash Peak district is 12 miles west of Duncan.
Records indicate that the deposits were exploited
as early as 1907, but only silver was produced dur-
ing these early operations (Elsing and Heineman,
1936, p. 93; V. C. Heikes, in U.S. Geological Survey,
1907, p. 161). Extensive development work was
done in 1918 (Lines, 1940, p. 3), but the results
appear to have been discouraging. Mining was re-
sumed from 1936 through 1954, resulting in the
recovery of 11,296 ounces of gold. The district was
again inactive from 1954 through 1959.

The bedrock of the district consists of a series of
rhyolite and andesite flows and tuffs cut by numer-
ous dikes and volcanic plugs of diabase. The ore
occurs in a vein that follows a dike intruded along
a fault. The ore bodies are fairly continuous and
consistent in grade and contain argentite in banded
chalcedonic quartz, and varying amounts of calcite,
rhodochrosite, pyrite. Lead and copper minerals
occur locaily. Gold, lead, and copper were produced
as byproducts from the silver ores (Lines, 1940,
p. 34, 24).

CLIFTON-MORENCI DISTRICT

The Clifton-Morenci district is in west-central
Greenlee County near the towns of Clifton and
Morenci.

The first ore discovery was made in 1872, but
early development was hampered by lack of trans-
portation and the activities of hostile Indians. The
completion of the Southern Pacific Railroad in 1881
lowered transportation costs sufficiently to permit
large-scale mining of the copper ores. The discov-
ery in 1898 of large low-grade copper ores at Cop-
per Mountain at Morenci assured a certain degree
of stability and permanence to the future of the
district (Lindgren, 1905, p. 33-34).

At first several companies were involved in de-
velopment and mining, but after several mergers
and consolidations, the Phelps Dodge Corp. was the

major operator from 1921 through 1959. Total gold
production from 1873 through 1959 was albout
203,000 ounces; nearly all production was recovered
as a byproduct of the copper ores.

The rocks of the district consist of Precambrian
granite and schist unconformably overlain by an
aggregate thickness of 1,000 feet of limestone,
shale, and quartzite which ranges in age from
Cambrian to Carboniferous. The Paleozoic rc<ks
are unconformably overlain by shale and sandstone
of Cretaceous age. The Cretaceous and older rocks
are faulted and intruded by stocks, irregular mas-es,
dikes, and sills of granitic, monzonitic, and dioritic
porphyry. The mineral deposits are probably geneti-
cally related to these intrusions. The sedimentary
rocks and intrusive porphyries are capped by a
series of lavas, tuffs, and breccias of Tertiary age.
Overlapping all the preceding rocks are extensive
deposits of Gila Conglomerate, of Tertiary and
Quaternary age.

The ore deposits are of three general types: tabular
bodies in limestone or shale near contacts of stcaks
or dikes, fissure veins, and irregular disseminations
in porphyry, quartzite, or other rocks (Lindgren,
1905, p. 97-99). The most important of these are
disseminated deposits which have been oxidized and
enriched by the supergene copper sulfides. These
ore bodies are capped by an oxidized gossan of
limonite, secondary quartz, and minor amounts of
copper oxides and carbonates. The zone of second~ry
enrichment, below the oxidized zone, contains aknun-
dant chalcocite. The protore consists of pyrite, and
small amounts of chalcopyrite and sphalerite (J. B.
Tenney, in International Geological Congress, 1935,
p. 218-221). Second in importance are the tabular
replacement deposits in limestone and shale. Ore
bodies are in the oxidized parts of the deposits and
consist of masses of malachite, azurite, and cuprite
and small amounts of native copper and chalcorite
in a gangue of decomposed lime silicate minerals.
The fissure vein deposits, which are nearly ex-
hausted, are in fissures in Precambrian granite and
Cambrian quartzite closely associated with dikes.
The ore minerals are pyrite, chalcopyrite, sphalerite,
molybdenite, chalcocite, cuprite, chrysocolla, trro-
chantite, and malachite.

The ores of the district contain relatively insig-
nificant quantities of gold, and the mode of occur-
rence and mineral associations of the gold are not
clearly understood.

MARICOPA COUNTY

Maricopa County, in southwestern Arizona, is a
region of broad desert plains and scattered moun-
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tain ranges. Most of the gold was mined in the
county before 1900 from the Vulture mine in the
Vulture district. The Cave Creek district has yielded
a small amount of gold. Maricopa County is the fifth
largest gold producer of Arizona, and from 1863
through 1959 its total production was about 428,000
ounces. Most of this was from lode mines; only
about 3,000 ounces was attributed to placers.

CAVE CREEK DISTRICT

The Cave Creek district, 25 to 45 miles north
of Phoenix, was active at least as early as the
1890’s, when the Phoenix and Maricopa mines were
the major properties and were yielding gold ore. A
few copper deposits were also worked before 1900
(Wilson and others, 1934, p. 164-165). Total gold
production of the district through 1959 was about
17,000 ounces, most of which was mined before

1900.
VULTURE DISTRICT

The Vulture district is on the south side of the
Vulture Mountains, in northwestern Maricopa
County.

Gold-bearing quartz veins were discovered in
1863. In 1866 the Vulture mine began operations
that continued on a fairly large scale until it was
closed in 1888. The mine was active again from
1910 to 1917, during which time it yielded
$1,839,375 in ore (Wilson and others, 1934, p. 157,
160). The mine was reopened again in 1931 and
remained active until 1945, Total gold production
for the district through 1959 was about 366,000
ounces. About 250 ounces of this was from placers;
most of the remainder was from the Vulture mine.

The Vulture Mountains are faulted andesitic and
rhyolitic lavas of Tertiary age. These rocks overlie
Precambrian schist and granite which are intruded
by monzonite dikes of probable Mesozoic age. The
ore deposits are in veins in the schist (Wilson,
1952, p. 58). The veins are chiefly coarse quartz
with pyrite, galena, sphalerite, chalcopyrite, and
native gold. Gold also occurs in the galena, and
Hutchinson (1921) reported that clean galena con-
centrates assayed $600 per ton in gold.

MOHAVE COUNTY

Mohave County, in the northwestern corner of
Arizona, ranks second among the gold-producing
counties of the State, with a total of about 2,461,000
ounces through 1959. More than half of this total
came from lode mines of the San Francisco district.
Three other districts have produced more than
10,000 ounces: Wallapai, Weaver, and Gold Basin.
All these districts are in the west-central part of

the county, an area of mountain ranges and valleys
that trend north-northwest.

GOLD BASIN DISTRICT

The Gold Basin (Salt Springs) district is in the
eastern part of the White Hills west of Fualpai
Wash, 40 miles north of Hackberry and 60 miles
north of Kingman.

Gold-bearing veins were discovered in the early
1870’s, but their development was inhibited by the
remoteness of the area and scarcity of fuel and
water (Schrader, 1909, p. 118-127). Before 1900,
however, the district yielded gold ore worth b-tween
$50,000 and $100,000, most of which came from
the Eldorado mine. Production continued to 1920 on
a small scale and a period of inactivity from 1920
to 19382 followed. A few mines were reopenel from
1932 to 1942, but the district was dormant from
1943 to 1959. Total minimum gold production of
the district was about 15,000 ounces, most of which
was from lode mines.

The ore deposits occur in veins in Precambrian
granite and schist. The gold is associated with lead
or copper ores that contain pyrite, chalecwyrite,
galena, molybdenite, and wolframite. The oxidized
parts of the veins contain limonite, malachite, cerus-
site, and vanadinite (Schrader, 1909, p. 11¢).

SAN FRANCISCO DISTRICT

The San Francisco district is near the south end
of the Black Mountains about 29 miles by road
southwest of Kingman. It includes both the Oatman
and the Katherine camps; Gold Road and Union
Pass are local names applied to parts of the district.
Gold is the principal valuable metal in the ore
deposits of this district.

Soldiers from Camp Mohave on the Colorado
River first discovered gold in the Oatman area in
1863 or 1864, in what is now known as the Moss
vein (Ransome, 1923, p. 3-8). Other veins with
prominent outcrops were discovered soon after-
ward. Although some rich ore was taken from a
pocket close to the surface in the Moss vein in the
first 8 or 4 years, most of the development was dis-
couraging and the Oatman camp was inactive for
more than 30 years. The earliest locations in the
Katherine area were probably made in the early
1880’s (Lausen, 1931, p. 13). In 1901 gcod ore
was found in shallow shafts on what is now known
as the Tom Reed vein, and in 1902 a stampede to
the district occurred when rich ore was fcund in
the outcrops of the Gold Road vein (Ransome, 1923,
p. 4; Schrader, 1909, p. 153-154). A high level of
activity continued through 1924. The district was
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revived from 1930 through 1942, and produced a
maximum of 48,000 ounces in 1936. From 1943
through 1951, activity was sporadic and was carried
out on a small scale, and from 1952 through 1959
no production was reported. The total gold produc-
tion of the district from 1897 through 1951 was
about 2,045,400 ounces.

In general the geology of the district can be
described as an uneven terrain of Precambrian
rocks overlain unconformably by a thick section of
Tertiary volcanic rocks including trachyte, andesite,
latite, rhyolite, and basalt flows. The volcanic rocks
are the predominant bedrock in the Oatman area,
whereas the Precambrian granitic rocks crop out
extensively in the Katherine area (Lausen, 1931,
p. 22-23). Bodies of quartz monzonite porphyry,
sodic granite porphyry, and rhyolite porphyry in-
truded Precambrian and the lower Tertiary rocks.
The rocks were tilted and faulted, and mineral
deposits were emplaced in the fractures in late
Tertiary time. Most of the deposits are in the Oat-
man Andesite, although in the Katherine area im-
portant deposits are found in faults in the Pre-
cambrian granite (Lausen, 1931, p. 101-124).

The veinfilling is a typical epithermal mineral
assemblage. Bands of quartz, calcite, and adularia
contain clusters and stringers of native gold, hema-
tite, limonite, manganese oxides, fluorite, and a
little pyrite, chalcopyrite, and chrysocolla (Lausen,
1931, p. 58-62).

WALLAPAI DISTRICT

Located near the center of the Cerbat Mountains,
which extend north-northwestward from Kingman
for about 30 miles, the Wallapai district includes
the mining camps of Chloride, Mineral Park,
Cerbat, and Stockton.

Unlike the San Francisco district immediately to
the southwest in the Black Mountains, where gold
is the principal metal, in the Wallapai district lead-
zinc ores are prevalent and silver and gold are
chiefly byproducts. Many of the veins in the Cerbat
Mountains were discovered in the early 1860’s by
prospectors in search of precious metals (Schrader,
1909, p. 51, 80, 91, 107). Chloride, founded in the
early 1870’s and named from the character of its
rich silver ore, was the first settlement in this area.
Ores rich in gold and silver yielded a large produc-
tion in the 1870’s, but activity waned when the
price of silver began to decline in 1882. Base-metal
ores below the oxidized zone apparently were not
mined extensively until the completion of the branch
railroad from Kingman to Chloride in 1899 (Nolan,
in Hewett and others, 1936, p. 19). Thereafter lead-

silver ores were mined, and subsequent improve-
ment in milling methods led to exploitation of con-
plex lead-zinc ores (R. M. Hernon, in Arizona Bur.
Mines, 1938, p. 111). Zinc-lead mining reached its
peak from 1915 through 1917 owing to high met-~1
prices during World War I, declined abruptly after
1917, and thereafter exploitation was confined to
veins with a relatively high gold content. Gold pr~-
duction began to increase in 1935 and reached its
peak in 19387-38 (Dings, 1951, p. 126). After 1942,
activity declined sharply, and from 1950 through
1956 gold production was less than 100 ounces
annually. None was recorded for 1957-59. From
1904 through 1956 the mines of the district pr~-
duced 125,063 ounces of gold. Dings (1951, p. 12F)
estimated the value of combined metals produced
before 1904 at $5 million, but the amount of go'd
represented in this total is unknown.

The rocks of the district consist of granite, gneis~.
and schist of Precambrian age, stocks and irregu-
lar bodies of granite and gabbro probably Mesozo'e
in age, and still younger dikes of lamprophyr-,
rhyolite, granite pegmatites, and porphyritic gran-
ite. The veins, which occur in all rock types, occurv
fault fissures; a few follow dikes (Dings, 1951,
p. 127-139).

The veins that yield most of the gold consist
mainly of fine-grained quartz with pyrite, sphalerite,
galena, and chalcopyrite. The veins locally include
arsenopyrite, proustite, molybdenite, and argentite
and rarely include tennantite, pearceite, and polyba-
site, Other gangue minerals are calcite, manganife-
ous siderite, and rarely rhodochrosite. Gold ard
silver are in the galena and sphalerite. The sulfides
have been moderately oxidized to depths of abont
75 to 200 feet, and partly oxidized ore has been
found down to 600 feet. The principal ore minerals
in the oxidized zone are cerargyrite, native silver.
cerussite, and native gold, and the most commca
gangue minerals are limonite and limonitic quar‘z
(Dings, 1951, p. 141-142),

WEAVER DISTRICT

The Weaver district is in the northern Black
Mountains, 10 to 25 miles west and northwest of
Chloride. The Mockingbird, Pyramid, and Pilgrim
camps are on the eastern slope; the Virginia camv
is on the western slope.

Gold was discovered in 1904 in the Pilgrim camp;
however, miners had found gold as early as 18¢2
in the Gold Bug camp, several miles north of the
Weaver district (Schrader, 1909, p. 214, 217). In-
complete production records credit the district with
about 1,900 ounces of gold before 1932 (Nolan, in
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Hewett and others, 1936, p. 17, 19). The period of
greatest activity was 193242, after which the dis-
trict declined to the extent that only 1388 ounces of
gold was reported for 1943-59. Total gold produc-
tion of the district through 1959 was about 63,200
ounces.

The oldest rocks of the district are Precambrian
granite, gneiss, and schist, which are exposed
mainly along the eastern slope of the Black Moun-
tains and are overlain on the west slope by Tertiary
volcanic rocks intruded by porphyry dikes (Wilson
and others, 1934, p. 78-79). The ore, which yields
native gold and small amounts of silver, is in veins
chiefly in the volcanic rocks. The gangue is quartz,
adularia, calcite, and local hematite.

PIMA COUNTY

Pima County, which lies in part along the south-
ern border of Arizona, is a region of broad desert
plains and mountain ranges that trend north-
northwest. Only two districts have produced more
than 10,000 ounces of gold—the Ajo, where con-
siderable amounts have been recovered as a byprod-
uct from copper ores, and the Greaterville, where
most of the gold was from placer deposits. Elsing
and Heineman (1936, p. 98) credited the Papago
district with a production of $250,000 in placer
gold before 1933, but this probably is in error, for
no other known account cites more than a very
small amount. The total gold production of Pima
County through 1959 was roughly 1,081,000 ounces
—about 1,015,000 ounces from lodes and about
66,000 ounces from placers.

AJO DISTRICT

The Ajo district is in western Pima County, 125
miles west of Tucson.

Small-scale mining of copper deposits was done
by Spaniards and Mexicans as early as 1750, and
Indians used the red oxides and green carbonates
from the Sierra Del Ajo to paint their bodies.
Americans entered the area after the Gadsden Pur-
chase of 1853 and located the Ajo mine. After a
boundary dispute with Mexico was settled, nu-
merous attempts at mining were made, but all
ended in failure due to high freight costs and
lack of water. In 1909 three companies conducted
separate exploration programs, none of which was
considered encouraging.

The Calumet and Arizona Copper Co. entered the
district in 1911 and organized the New Cornelia
Copper Co., which found a large tonnage of car-
bonate ore containing 1 to 2 percent of copper

underlain by sulfide ore containing disseminated
chalcopyrite and bornite. Drilling later revealed
considerable ore on other properties. Expeviments
to leach and recover copper from the carbonate ore
were started in 1912 and were concluded success-
fully in 1915. By 1917 a 5,000-ton leachirg plant
was built, permitting large-scale exploitation of
the carbonate ores. After the exhaustion of the
known reserves of carbonate ores, a 5,000-ton sul-
fide concentrator was put into operation in 1923,
and production from the sulfide ores soon became
predominant (Gilluly, 1956, p. 98-100). In 1931 the
New Cornelia Copper Co. was merged vrith the
Phelps Dodge Co. which continued to be the sole
operator in the district through 1959.

Significant recovery of gold began with the pro-
duction of copper from the sulfide ore of the New
Cornelia mine. Prior to 1924 the district rroduced
only 178 ounces. From 1924 through 1934 about
130,000 ounces was recovered (Gilluly, 1946, p.
101), and from 1935 through 1959 about 860,000
ounces was recovered. The total gold production of
the district through 1959 was about 990,00C ounces.

The oldest formation in the vicinity of the miner-
alized area is the Cardigan Gneiss, of Prec~mbrian
(?7) age. It is bounded on the east along north-
trending Gibson fault by the Concentrator Volcanics
of Cretaceous(?) age. The Cornelia Quartz Monzo-
nite of Tertiary age is a stock that occupies much
of the northern part of the district and cvosscuts
the older rocks. The Locomotive Fanglomerate of
Tertiary age overlies parts of the eroded surface of
Cornelia Quartz Monzonite. The rocks were faulted
several times during Tertiary time (Gilluly, 1956,
p. 57-58, 105-106). The ore body consists of chal-
copyrite, bornite, and a little pyrite in veirlets and
scattered grains in the quartz monzonite. Less
abundant minerals are tennantite, sphalerite, molyb-
denite, magnetite, and specularite. The richest ore
occurs where the rock is impregnated with ortho-
clase.

The oxidized zone ranges from 20 to 190 feet in
thickness and its base terminates sharply at a hori-
zontal plane. In this zone are abundant malachite,
and small amounts of azurite, cuprite, tenorite,
chrysocolla, hematite, and limonite (Gilluly, 1956,
p. 2). Considerable supergene chalcocite has ac-
cumulated just below the oxidized zone.

Gold has not been seen in the sulfide ore. How-
ever, the close relationship of the ratios of recovered
gold to total gold and recovered copper to total
copper led Gilluly (1956, p. 87) to conclude that
the gold in the ores is associated with copper sul-
fides rather than pyrite.
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GREATERVILLE DISTRICT

The Greaterville district is in southeastern Pima
County, about 34 airline miles southeast of Tueson.
It is chiefly a placer district, though for many years
preceding the Civil War, silver and copper lodes
were worked successfully in the Patagonia and
Santa Rita Mountains south of the district. In 1874
silver and lead lode deposits were discovered in
Hughes Gulch in the Greaterville district, and later
in the year placer gold was found which started a
rush, during which most of the richer placers were
mined out. By 1886 the district was practically
dormant (Hill, 1910b, p. 11-12). From 1900
through 1959 there was only desultory activity and
very small production. According to Hill (1910Db,
p. 12), the placers yielded about $7 million in
gold before 1900; however, Elsing and Heineman
(1986, p. 98) estimated the total production was
worth $650,000. From 1908 through 1959 only 4,146
ounces of gold was mined in the district.

The placer deposits occupy a triangular area of
about 8 square miles on the lower east slope of the
Santa Rita Mountains. The richest gravels are
those along present stream courses, although placers
are also in older gravels on benches and tops of
ridges. The source of the gold was probably the
auriferous pyritic-quartz veins of nearby Granite
Mountain or the veins in Tertiary andesite that once
covered the district (Schrader, 1915, p. 161-165).

PINAL COUNTY

Pinal County, in south-central Arizona, is charac-
terized by broad alluvial plains and scattered moun-
tain ranges, which are composed of Precambrian
schist and granite uneconformably overlain by
younger Precambrian and Paleozoic sedimentary
rocks and by Tertiary volecanic rocks. Dikes, irregu-
lar bodies, and stocks of granitoid rocks and rhyolite
of Cretaceous and Tertiary ages have intruded the
Paleozoic and older rocks. Large areas are covered
by sedimentary rocks of Cenozoic age.

The principal mining districts from which gold
is produced are the Mammoth, Ray, and Superior.
Most of the gold is a byproduct of cepper ores,
although a small amount has come from placers.
Total gold production from 1858 through 1959 was
about 893,350 ounces.

MAMMOTH DISTRICT

The Mammoth (or Old Hat) district is in south-
eastern Pinal County on the east flank of the Black
Hills, about 50 miles northeast of Tucson.

The history of mining in the distriet is focused on

the development of two mines—the Mammath
which produced mainly gold and, for a short time,
molybdenum and the San Manuel which is in a dis-
seminated copper deposit. The first claims were
located in the district in 1879. The Mammoth mine
was operating on a large scale by 1888, and con-
tinued to be active until 1901, when the workings
caved. Demand for molybdenum during World War
I created new interest in Mammoth because of
the wulfenite content of the ores that previously
had been mined for gold alone. For a few years
almost the entire molybdenum output of the United
States came from this area. Between the end of
World War I and 1934 the district was practic~lly
dormant (Peterson, 1938, p. 25-30). The inercase
in the price of gold rejuvenated the distriet from
1984 through 1948. Production of the Mamirath
mine declined after 1944, but the important deve'ap-
ment of the great San Manuel copper deposif: in
1943 assured the district a prosperous future,

Total gold production of the distriet through 1959
was roughly 408,000 ounces, of which about 40,000
ounces was a byproduct of the San Manuel copmer
ores.

The Mammoth distriet is underlain by the Or~cle
Granite (quartz monzonite) of Precambrian age,
which is cut by dikes and irregular bodies of man-
zonite porphyry, diabase, and rhyolite of late Meso-
zoic to Tertiary age. Much of the area is covered
by the Gila Conglomerate of Tertiary and Quater-
nary age, which unconformably overlaps the older
rocks, All the rocks are cut by strong northwest-
trending faults, the most prominent of which is the
San Manuel fault (Schwartz, 1953, p. 7-16). The
vein deposits are along faults and breeciated zones
in rhyolite and Precambrian quartz monzonite. The
veinfillings consist of quartz and calcite with sphal-
erite, galena, and a little chalcopyrite, chalcocite,
and pyrite. Wulfenite, vanadinite, chrysoeolla, cevus-
site, malachite, smithsonite, and hematite are fairly
common in the oxidized ore bodies. Native gold is
associated with quartz and coats breccia fragments
in the hypogene deposits (Peterson, 1938, p. 30-38).

The San Manuel ore body consists of chalcopyrite
and pyrite disseminated in quartz monzonite, mon-
zonite porphyry, and diabase. The ores have keen
oxidized to variable depths, and in places zoner of
supergene enrichment are at the base of the oride
zone (Schwartz, 1953, p. 46-55).

RAY DISTRICT

The Ray (or Mineral Creek) district is in novth-
eastern Pinal County about 17 miles south of
Miami. It lies between the Dripping Springs Range
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to the east and the Tortilla Range to the west.
Copper is the major commodity of this district;
gold is a byproduct.

The district was organized by silver prospectors,
probably before 1873, and the first locations were
made about 1880 (Arizona Bureau of Mines, 1938,
p. 80-81). The first copper company was organized
in 1883, but attempts at exploitation over the next
23 years failed, owing to the generally low grade of
the ore. In 1906 some high-grade copper ore was
mined. In 1907 the Ray, Consolidated Copper Co.
was organized, and extensive surface drilling and
underground exploration revealed enormous copper
ore bodies which were mined on a large scale in the
spring of 1911 (Ransome, 1919, p. 17-19). Ray
Consolidated soon became the largest producer in
the district. The property continued to be an im-
portant source of copper, though ownership was
changed to Ray Division of Kennecott Copper Corp.

The Ray district has produced a surprisingly
small amount of gold, considering the large produc-
tion of copper. Total gold production through 1959
was about 35,250 ounces.

The rocks exposed in the Ray district are similar
to those of the Globe-Miami district. The oldest
rocks are granitic intrusives and Pinal Schist of
Precambrian age. Unconformably overlying them
are altered sedimentary rocks of the Apache Group
and the Troy Quartzite of late Precambrian age.
Great sills of diabase were intruded into the Apache
Group and the older rocks (A. F. Shride, oral com-
mun., 1962). In the eastern part of the district
lower Paleozoic sedimentary rocks are exposed in a
few fault blocks. Dikes, sills, and irregular bodies
of quartz diorite, quartz monzonite, and granite,
of probable early or middle Tertiary age intrude
the Precambrian and Paleozoic rocks. Conglomerate
and a dacite flow of late Tertiary age and the Gila
Conglomerate of Tertiary and Quaternary age dis-
cordantly overlap the older rocks (Ransome, 1919,
p. 123-126). The rocks in the eastern part of the
district are displaced by a mosaic of normal faults.
West of Mineral Creek, which is in general parallel
to the Ray fault (the major structural element in
the district), Precambrian and Tertiary rocks are
exposed and are considerably less faulted than the
racks east of Mineral Creek (Ransome, 1919, p. 127,
128).

The ore deposits consist of disseminated chalco-
cite of secondary origin associated with primary
pyrite and are chiefly in the Pinal Schist and in
diabase adjacent to quartz monzonite intrusives
and in the intrusives themselves. The primary de-
posits, which underlie the chalcocite ore, contain

pyrite and chalcopyrite. The chalcocite ore is gen-
erally overlain by a leached capping of v-~riable
thickness which locally is rich in chrysocolla and
malachite. The ore bodies are undulate, flat-lying
masses of irregular outline and thickness (Ran-
some, 1919, p. 12).

SUPERIOR DISTRICT

The Superior (Pioneer) district is about 15 miles
southwest of Miami and 12 miles northwest of Ray.
Most of its gold has been a byproduct from copper
ores of the Magma property; however, somre gold
ore has been mined south of the main copper mines.

The first significant mineral discovery in the Su-
perior district was of nugget silver in 1873 ¢+ 1874
at the Silver Queen mine, now known as the ]Tagma
mine, and the initial locations were made ir 1875.
Rich silver ore was mined in the early years and
the camp was active until 1893 when a drop in the
price of silver halted operations. Several unsnccess-
ful attempts at silver mining were made in later
years (Short and others, 1943, p. 59-75, 13¢-141).
Exploration in the old Silver Queen mine by the
newly organized Magma Copper Co. in 1912 re-
vealed large bornite-chaleopyrite ore bodies which
effected a rejuvenation of the district that was sus-
tained through 1959. Gold is produced frcm the
copper ores and also from auriferous quart: veins
in the old Lake Superior and Arizona wcrkings
(Gardner, 1934, p. 1-2).

Prior to 1912 the output of gold from the district
was small, probably less than 500 ounces. From
1914 through 1959 the recorded production was
397,700 ounces.

Rocks of the area range in age from Precambrian
through Tertiary. The oldest is the Pinal Schist,
unconformably overlain by the Apache Gronp and
Troy Quartzite of late Precambrian age. Thick dia-
base sills, considered to be of Precambrian a<e, in-
trude the foregoing rocks (A. F. Shride, orsl com-
mun., 1962). An aggregate thickness of about 2,000
feet of Paleozoic strata, predominantly limestone,
overlies the Precambrian rocks. The Paleozoic rocks
were faulted and invaded by dikes and stceks of
quartz monzonite porphyry and quartz diorite of
late Mesozoic or Tertiary age. Parts of the district
are covered by conglomerate and thick daciti~ flows
and tuffs of Tertiary age and by conglomerate of
Tertiary and Quaternary age. Additional crustal
movement involving tilting and faulting occurred
during middle and late Tertiary time (Short and
others, 1943, p. 12-15). Small plugs, flows, and
dikes of basalt were intruded locally during Plio-
cene or Pleistocene time.
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The Magma deposits are a series of disconnected
ore shoots in replaced shattered country rock be-
tween two east-trending shear zones. The richest
ore bodies are found along the Magma fault, where
it intersects diabase. The principal ore minerals are
pyrite, bornite, chalcopyrite, and enargite, with
subordinate tennantite and hypogene chalcocite. In
places sphalerite is the predominant sulfide; small
amounts of galena accompany the sphalerite. Most
of the ore bodies were enriched by supergene cop-
per sulfides (Short and others, 1943, p. 74-78).

A considerable amount of gold ore has been
mined from the Lake Superior and Arizona prop-
erty and lesser amounts from similar gold lodes in
the Belmont-Queen Creek area. The gold occurs in
small lenticular ore bodies 10 to 20 feet above the
base of the Martin Limestone (Devonian) and ad-
jacent to faults. Gold, malachite, and chrysocolla
occur in a gangue of iron and manganese oxides
and quartz. Silver is associated with the copper
minerals and gold (Short and others, 1943, p. 138).

SANTA CRUZ COUNTY

Santa Cruz County is in south-central Arizona
along the Mexican boundary. Both lode and placer
gold have been produced, but the placer output has
been small. From 1900 through 1959, the county
produced about 108,200 ounces of gold, mostly from
the Oro Blanco district. From 1942 through 1959
gold production was very low.

ORO BLANCO DISTRICT

The Oro Blanco district is in western Santa Cruz
County near Ruby, about 32 miles by road north-
west of Nogales and about 70 miles by road south-
southwest of Tucson. Deposits of gold and silver
have attracted the most attention. Some of the gold
deposits probably were worked by the Indians and
early Spanish explorers. Placers and rich outcrops
attracted early American prospectors who made
their first locations in 1873 (Wilson and others,
1934, p. 188-189; Milton, 1913, p. 1005). The de-
posits were successfully exploited through the mid-
dle 1880’s. Most of the mines were inactive from
1887 to 1893; thereafter mining was intermittent,
and production in general was small. Production
rose rapidly in 1934 but declined again in the early
1940’s. From 1942 through 1959 the district was
almost dormant. The gold mined in the district
from 1873 through 1957 has been estimated as
worth $2,626,000, which is equivalent to about
100,200 ounces (Wilson, 1962, p. 109). About
$20,000 worth of placer gold was produced between

1896 and 1904, Production was not recorded for
1957-59.

Not much is known about the geology of the dis-
trict. According to Wilson (Wilson and others,
1934, p. 189), metamorphosed sandstones, conglom-
erates, shales, and interlayered volcanic rocks of
probable Cretaceous age overlie altered diorite, are
intruded by dikes of basic to acid composition, and
are complexly faulted.

The deposits are of three types: gold-bearing
quartz veins, mineralized shear zones, and mineral-
ized country rock. Pyrite, chalcopyrite, galena, and
sphalerite are the common ore minerals, and the
tellurides have been reported (Milton, 1913, p.
1006).

YAVAPAI COUNTY

Yavapai County, in the central part of Arizora,
ranks first in the State in gold production through
1959.

The production by ounces is as follows:

Lode Placer

Prior to 1900t 477,703 193,690
1900 to 19341 1,934,447 33,804
1935 to 1959 2 1,064,000 40,100
Total 3,476,150 266,804

1 Elsing and Heineman (1936, p. 60).
2U.S. Bureau of Mines (1936-60). Includes 28,187 ounces for 1958 un-
differentiated as to source.

The Jerome (Verde) district is the largest gcld
producer, having contributed about 1,565,070
ounces to the total lode production.

Though mineral deposits were known in this ar-a
long before the Civil War, the first prospectors
were Union soldiers with mining experience frcm
California (Wilson and others, 1934, p. 23). Place™s
at Rich Hill were discovered in 1862 and thc<e
along Hassayampa and Lynx Creeks were disccv-
ered in 1863 (Lindgren, 1926, p. 2-5). Silver ore,
first discovered in the Big Bug district in 1870,
was found at other localities in Yavapai County in
the 1870’s. Claims were located in the Jerome d's-
trict in 1876.

The northern part of Yavapai County is in the
plateau region, and the southern part is in the
mountain region, which consists of a series of shert
mountain ranges of the fault-block type that trend
north-northwest and are separated by broad valleys
filled with fluvial and lacustrine deposits. The moun-
tains consist chiefly of Precambrian metamorplic
and igneous rocks, which are intruded locally by
stocks, plugs, and dikes of granitic rocks of Lzte
Cretaceous or early Tertiary age. Large areas ave
covered by voleanic rocks of Tertiary and Quater-
nary age.
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The ore deposits, which are in the mountain re-
gion, consist of veins and replacement deposits of
Precambrian age and veins of Mesozoic or early
Tertiary age. Placer deposits have also been im-

portant.
AGUA FRIA DISTRICT

The Agua Fria district is southeast of Prescott
along the headwaters of the Agua Fria River about
414 miles northeast of Mayer. Both gold and silver
are byproducts of copper ore.

The Stoddard mine in this district is one of the
earliest locations in Arizona but no dates of discov-
ery or location are known (Lindgren, 1926, p. 148).
The district was active during World War 1 and
into the early 1920’s—probably its period of great-
est production. From 1936 through 1957 the mines
were operated intermittently. Total gold production
through 1959 was about 12,710 ounces.

The rocks exposed in the district are chiefly
schists of the Precambrian Yavapai Series, which
are intruded by the Precambrian Bradshaw Gran-
ite. The Yavapai Series includes many quartz lenses
and bodies of fissile quartz porphyry. The Precam-
brian rocks are capped locally by volcanic flows and
tuffs of Tertiary age (Lindgren, 1926, p. 146-147).

The ore deposits are replacement bodies of quartz,
pyrite, and chalcopyrite, and tetrahedrite in the
schists.

BIG BUG DISTRICT

The Big Bug district, on the northeast slope of
the Bradshaw Mountains, is about 12 miles east-
southeast of Prescott. Copper, gold, silver, lead, and
zinc are obtained from a variety of ore deposits in
the district.

Wilson, Cunningham, and Butler (1934, p. 39)
referred to activity at the Big Bug mine as early
as 1866, and other properties were producing gold
and silver from oxidized ores before 1870. After a
period of decline, some mines were reopened in the
late 1890’s and maintained a small sporadic annual
output through 1933. The tempo of mining in-
creased from 1934 through 1959 mainly because of
expanded operation of the Iron King mine. Gold
placers were highly productive during the 1880’s
(Wilson, 1952, p. 48-50) and from 1933 through
1942, after which they declined in importance.

Total gold production from 1867 through 1959
was about 627,000 ounces, of which about 42,700
ounces was from placers.

The Yavapai Series, which here consists of inter-
layered sedimentary rocks and volcanic tuffs and
breccias, was intruded by a variety of Precambrian
granitic rocks—gabbro, diorite, granodiorite, and
granite—and by dikes of rhyolite porphyry (Lind-

gren, 1926, p. 126-127; Anderson and C-easey,
1958, pl. 1). Tertiary voleanic rocks youngev than
the ore deposits locally form a cover,

Lindgren (1926, p. 127) recognized four classes
of ore deposits in the district; however, the lead-
zinc-gilver veins of the Iron King mine have yielded
the most gold, and the gold vein of the McCabe-
Gladstone property has probably been the second
largest gold producer.

The Iron King deposit is a system of 12 massive
sulfide veins oriented en echelon in a mylonitized
shear zone in the Spud Mountain Volcanics of the
Precambrian Yavapai Series (Creasey, in Arderson
and Creasey, 1958, p. 156-169). The wallrock is so
intensely altered by hydrothermal introduc‘ion of
quartz, sericite, and pyrite that in places the nature
of the original rock cannot be determined. Two
groups of veins are recognized in the deposit: well-
defined massive sulfide veins, from which all but
a few tons of the total ore has been mined, and
poorly defined veins, chiefly of pyrite, ankerite, and
quartz. The massive sulfide veins comprise thin
layers of fine-grained pyrite, sphalerite, chalcopy-
rite, arsenopyrite, galena, and tennantite. Quartz
and ankerite are the major gangue mineral~. Gold
is in the pyrite, and silver is probably in the ten-
nantite.

The McCabe-Gladstone is one of several mines on
the 14,000-foot-long Silver Belt-McCabe vein, a
mineralized shear zone in the breccia facies of the
Spud Mountain Voleanics, Ore occurs as discontinu-
ous lenses or pods of coarsely crystalline drusy
masses of sulfides, with numerous open vugs. The
mineralogy of the ore is variable, Silver and lead
are abundant in the ores at the north end of the
vein, Toward the south end the ores are more com-
plex and contain lead, zinc, iron, silver, copp~r, and
gold. The McCabe-Gladstone mine, which is at the
south end of the vein, is in ore composed of arseno-
pyrite, pyrite, chalcopyrite, and quartz. The gold
and silver are in the sulfides (Creasey, in Anderson
and Creasey, 1958, p. 169-171).

BIACK CANYON DISTRICT

The Black Canyon distriet is in southeastern
Yavapai County between the eastern foothills of the
Bradshaw Mountains and the Agua Fria River, at
Bumblebee.

The first locations were made probably as early
as 1873, but the first record of mineral production
was in 1904, The district was active through 1956,
with the highest output from 1934 througl" 1941.
Total gold production from 1904 through 1959 was
about 46,700 ounces.
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A belt about 2 miles wide of Yavapai schist
trends northward through the district and is flanked
on the east by a narrow mass of diorite and Brad-
shaw Granite and on the west by Bradshaw Gran-
ite. These rocks, which are all of Precambrian age,
are overlain in the eastern part of the district by
volcanic rocks of Tertiary age (Lindgren, 1926,
p. 153).

The gold ore is in Precambrian high-angle veins
and in flat veins of a younger age (Lindgren, 1926,
p. 156-159).

The Precambrian veins contain coarse glassy
quartz and small amounts of chalcopyrite, pyrite,
galena, sphalerite, and native gold. Aggregates of
minute prisms of blue, brown, or colorless tourma-
line are associated with the sulfides. The flat veins,
which are also found in the Precambrian rocks,
consist of quartz with a little pyrite, galena, chalco-
pyrite, and locally contain sphalerite and proustite.
The gold in these veins is probably in the sulfides.

BLACK ROCK DISTRICT

The Black Rock district, about 12 to 15 miles
northeast of Wickenburg, was prospected for cop-
per and silver in the 1870’s, but according to meager
records the deposits were not developed until 1900
or later (Wilson and others, 1934, p. 62-65).
Through about 1932 the district is credited with
a gold production of $195,000 (9,438 ounces), most
of which came from the Gold Bar (O’Brien) mine
(Elsing and Heineman, 1936, p. 103). From 1932
through 1955 the district produced 2,754 ounces of
gold, of which at least 99 ounces was placer gold.
The total through 1959 was about 12,190 ounces.

The principal rocks of the region are schist and
granite of Precambrian age, volcanic rocks (chiefly
andesite) of Cretaceous(?) and Tertiary age, and
local remnants of basalt of Quaternary age (Ari-
zona Bureau of Mines, 1958).

The ore deposit in the Gold Bar mine is a fissure
vein consisting of coarse glassy quartz with pyrite
and free gold. In the oxidized zone the quartz is
cellular; its cavities are filled with hematite and
limonite formed from pyrite, which is common in
the deeper zones. Gold occurs as fine to medium-
coarse particles, both in the quartz and with the
iron minerals (Wilson and others, 1934, p. 63-64).

EUREKA DISTRICT

The Eureka (Bagdad) district is in western
Yavapai County, 42 miles west of Prescott. Most
of the mines are near Bagdad in the southwestern
part of the district.

Although the district is noted mainly for corver,
its deposits were mined originally for silver, gold,
and lead. The first claims were located in 1880, and
mining began in 1887. Until 1917 most production
was from ores rich in gold and silver, with subordi-
nate lead and zinc, from the Hillside mine, Copper
minerals were known in the district as early as
1882; however, sporadic exploration through the
early 1900’s failed to disclose any significant cop-
per ore bodies until 1929 when the Bagdad rmine
began operations. Gold and silver production from
the Hillside mine and several smaller properties
continued until 1942, when the Hillside mine was
closed. Meanwhile the Bagdad mine expanded due
to the demand for copper during World War IIL
Large-scale activity continued after the war. The
Hillside mine was reopened during 1948-51; open-
pit mining increased the Bagdad mine production
after 1947; and other properties were developed to
mine tungsten and zinc. Copper output at the Rag-
dad mine continued to be significant through the
1950’s, and in 1959 it was the largest copper pro-
ducer in the county.

Total gold output of the district from 1887
through 1951 was 59,787 ounces, of which 58.748
ounces is attributed to the Hillside mine (Ander-
son and others, 1956, p. 46, 84). From 1952 thrcnugh
1959 the district produced only 179 ounces of gold.
The copper ores at the Bagdad mine yielded insig-
nificant amounts of gold.

Most of the bedrock in the Eureka district is of
Precambrian age and consists of metamorphosed
volcanic and tuffaceous sedimentary rocks and in-
trusive masses of rhyolite, gabbro, anortho-ite,
quartz diorite, diabase, alaskite, granodiorite, and
granite. Rhyolite tuff of Cretaceous(?) or Tert‘ary
(?) age unconformably overlies the Precambrian
rocks in the southwestern corner of the area, and
small stocks, plugs, and dikes of quartz monzonite,
quartz monzonite porphyry, and diorite porphyry,
slightly younger than the rhyolite tuff, are scat-
tered throughout the older terrain. A thick section
of Tertiary and Quaternary clastic sedimentary
rocks infercalated with basalt and rhyolite flows
and tuffs caps the mesas and overlaps the older
rocks (Anderson and others, 1956, p. 6-29). The
Precambrian rocks show effects of folding, dynamic
and thermal metamorphism, and several periods of
faulting. Faulting continued during at least tl'ree
periods in post-Precambrian time, when some of
the major faults related to the mineral depcsits
were formed (Anderson and others, 1956, p. 29-39).

The gold-silver-zinc-lead deposit at the Hill~ide
mine is a fissure vein in the Hillside fault, wl'ich
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trends N. 10° W. to N. 25° E. and dips steeply to
the west in the mine vicinity. The mineralization
was related to the quartz monzonite intrusions and
occurred during Cretaceous or early Tertiary time.
Postmineral faulting, resulting in gaps and over-
laps of ore, is a factor to be considered in exploiting
these deposits. The hypogene vein minerals are
pyrite, arsenopyrite, galena, sphalerite, argentite,
chalcopyrite, freibergite, and tetrahedrite in a
gangue of quartz. Most of the gold is associated
with pyrite and arsenopyrite. The upper part of
the vein is oxidized to limonite-stained quartz and
variable amounts of gold, silver, cerargyrite, cerus-
site, malachite, chalcanthite, and goslarite (Ander-
son and others, 1956, p. 77-79).

HASSAYAMPA.GROOM CREEK DISTRICT

The Hassayampa-Groom Creek district is on the
western slopes of the Bradshaw Mountains, 6 miles
south of Prescott.

Gold placers were discovered in 1864 along the
Hassayampa River, and shortly afterward many
quartz veins were found. Considerable gold and
silver was extracted from the shallow oxidized
parts of these veins, and after 1895 the primary
sulfide ore was mined for gold, silver, copper, lead,
and zinc (Wilson and others, 1934, p. 41). The
placers were worked most intensively between 1885
and 1890; thereafter, operations were carried out
on a small scale (Wilson, 1952, p. 52). From 1953
through 1959 the district produced only a few
ounces of gold per year from lodes and placers.

Total gold production through 1959 was about
127,000 ounces—18,700 ounces from placers and
108,300 ounces from lodes. Schists of the Yavapai
Series and the Bradshaw Granite, the oldest rocks
of the district, were intruded by several small
masses of diorite and granodiorite and dikes of rhyo-
lite porphyry, all of Precambrian age (Lindgren,
1926, p. 114-115, pl. 2).

Most of the ore deposits are in fissure veins in
the schist, a few are in the granite and diorite.
The ore consists of pyrite, arsenopyrite, sphalerite,
galena, chalcopyrite, and local tetrahedrite, in a
gangue of quartz and a little carbonate. Gold is
associated with quartz and sulfides, and in some
deposits, with specularite. Some veins are of Pre-
cambrian age, others are of probable Tertiary age
(Lindgren, 1926, p. 114-126).

JEROME DISTRICT

The Jerome (Verde) district is on the eastern
slope of the Black Hills in northeast Yavapai
County just west of the Verde River. Both gold and

silver have been produced as byproducts of copper
mining from the two major mines in this district—
the United Verde and the United Verde Extension.

Centuries ago the copper ores at Jerome were
utilized by Indians for jewelry and dyes. In 1582
and 1598 Spanish explorers visited the deporits and
located claims, though they did not work them.
The deposits remained unnoticed and undeveloped
until their rediscovery in 1875 by U.S. Army troops.
In 1876 prospectors entered the area, and by 1882
the newly organized United Verde Copper Co. be-
gan consolidating the numerous claims and later
became the largest producer of the district. Oxi-
dized ores rich in gold, silver, and copper were
mined in 1883-84, but by the end of 1884 the ore
was exhausted and the price of copper drogmed, so
that work was suspended at the United Verde prop-
erty until 1888, Prospecting elsewhere in the dis-
trict in the early 1900’s was successful, and for a
time several small mines were active. The United
Verde Extension Gold, Silver, and Copper Mining
Co. was organized in 1899, and under its successors
it became the second largest mine of the district.
In the early 1900’s the United Verde Extension Co.
explored extensively, first to the southwest and
later east of the prospering United Verde property.
Most of these efforts were fruitless; nevertheless,
work continued until the company was on tha verge
of collapse. Finally in 1914, a rich chalcocite ore
body was found on the 1,200 level, and in 1916 a
much larger ore body was found. The company
operated on a large scale until 1938 when the de-
posit was mined out and the mine was closed.

The United Verde mine continued its under-
ground operations until 1931, after which cven-pit
mining was the chief activity. Depletion of reserves
finally forced the mine to close in 1953 (Anderson
and Creasey, 1958, p. 84-90).

The large-scale copper mining yielded a total of
about 1,565,000 ounces of byproduct gold from 1883
through 1951 (Anderson and Creasey, 1958, n. 101).
Total gold production from 1883 through 1¢59 was
about 1,571,000 ounces.

Most of the central and southern parts of the
Jerome district are underlain by slate, rhyllite,
schist, gneiss, and granulite that make up the Yava-
pai Series of Precambrian age. These rocks are
intruded by numerous irregular bodies of quartz
porphyry, gabbro, quartz diorite, and grancdiorite,
also of Precambrian age. Paleozoic sedimentary
rocks, which cover parts of the northern half of
the district, overlie the Precambrian rocks uncon-
formably and range in age from Cambrian to Penn-
sylvanian or Permian. Rocks of Mesozoic age do
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not occur in the district; a thick section of lava
flows and intercalated sedimentary rocks of Plio-
cene(?) age and lake deposits of late Pliocene and
Pleistocene age overlap the older rocks (Anderson
and Creasey, 1958, p. 8-61).

The Precambrian rocks were deformed during
several periods of faulting and folding. Later fault-
ing, accompanied by tilting, displaced the Paleozoic
and Cenozoic rocks (Anderson and Creasey, 1958,
p. 62-83). The important ore deposits of the dis-
trict are massive sulfide deposits of Precambrian
age. At the United Verde mine the main ore body
was a pipelike mass of pyrite, chalcopyrite, spha-
lerite, quartz, and carbonates that replaced quartz
porphyry and tuffaceous sedimentary rocks. The
deposits of the United Verde Extension mine were
buried beneath a cover of Paleozoic and Tertiary
sedimentary rocks. Ore consisted of elliptical masses
of chalcocite in Precambrian rocks. Massive sulfide,
similar in composition to the United Verde ore body,
underlies the chalcocite. In both mines the sulfide
ore bodies were overlain by oxidized zones contain-
ing iron oxides, malachite, azurite, chrysocolla,
gold, silver, and native copper (Anderson and
Creasey, 1958, p. 103-145).

LYNX CREEK-WALKER DISTRICT

The Lynx Creek-Walker distriet is about 7 miles
southeast of Prescott. Lynx Creek is one of the
most productive placer streams in the State; more-
over, lode mines in the Walker camp have yielded
considerable gold, silver, copper, and lead.

The placers were discovered by a party of Cali-
fornia miners in 1863, and as they worked up-
stream they found the gold-bearing veins of the
Walker camp (Lindgren, 1926, p. 108-109). The
richest placers were depleted in the early days, but
small and intermittent placer operations continued
for many years. From 1927 through 1941 large-
scale dredging operations were successful, but from
1942 through 1959 the placer mining was desultory
and was carried out on a small scale. In the Walker
camp only oxidized ore was mined in the early
years and was worked in arrastres. Deep mining
into the sulfide zone presumably was begun some
time before 1910. Lode production probably was
never very large, and it fluctuated counsiderably but
was almost continuous from 1905 through 1952.

According to Lindgren (1926, p. 109) the placer
output through 1924 was about $1 million, most of
which was extracted in the early wyears. Wilson
(1952, p. 39, 42) reported that proiuctiou before
1881 was estimated at $1 million (48,379 ounces),
and from 1900 to 1949 it was about $1 million,

mostly during 1933-42, Total gold output of the
district through 1959 was about 140,000 ounces:
97,000 ounces from placers and 43,000 ounces from
lodes.

Underlying the district are schists of the Yava-
pai Series and the Bradshaw Granite intruded first
by a granodiorite stock and later by a number of
rhyolite porphyry dikes. The ore deposits are in
sulfide-bearing quartz veins that transect the grano-
diorite. Ore minerals are pyrite, sphalerite, chzlco-
pyrite, galena, and tetahedrite. Gold is containel in
chalcopyrite, and gold and silver seem to be associ-
ated with galena and tetrahedrite. The ores vrere
mined mainly for gold (Lindgren, 1926, p. 111).

MARTINEZ DISTRICT

The Martinez district is in southwestern Yavapai
County in the southeastern Date Creek Mount-ins
a few miles northwest of Congress.

Gold was produced almost entirely from quartz
veins and mostly from the Congress mine. The first
discoveries were made in 1870, but the ore was not
free milling and thus progress was impeded until a
cyanide plant was built in 1895. High production
was maintained until 1910 (Wilson and others,
1934, p. 69-71). Except for a span of intenvive
operation by lessees during 1938-42, the mine was
virtually idle from 1910 through 1959. The total
minimum gold production of the Congress mine
from 1887 through 1959 was about 396,300 ounces.

The eastern Date Creek Mountains consist of
coarse-grained granite, intruded by pegmatites,
aplites, and basic dikes. The gold deposits are
along low-dipping faults in veins that consist of
coarse-textured quartz with pyrite and some galena
(Wilson and others, 1934, p. 69). At the Cong ess
mine the most productive veins are within the basic
dikes, mostly near their footwalls. Veing in the
granite are of lower grade; they carry small
amounts of galena and larger amounts of silver
(Staunton, 1926, p. 769). Ore has been mined to a
depth of 4,000 feet.

PECK DISTRICT

The Peck district is in the drainage area of Feck
Canyon and Bear Creek, about 20 miles south-
southeast of Prescott.

Rich silver ore was discovered in the Peck mine
in 1875, and in the following 10 years $1 to §11%4
million worth of silver was mined. Other si'~er
deposits were found in the late 1870’s. By 1885 the
rich ore of the Peck mine was depleted, and wor' in
the succeeding years was mainly by lessees. In the
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early 1900’s copper-silver properties were developed
which yielded considerable byproduct gold. From
1932 through 1959 the distriect was for the most
part inactive. Total gold production from 1890
through 1959 was about 15,550 ounces.

The area is underlain by Precambrian rocks,
chiefly the Yavapai Series, which here includes
quartzite and layers of amphibolite, chlorite, and
sericite schist. The belt of schist, about 2 miles
wide, lies between areas of Precambrian Bradshaw
Granite. Porphyry dikes intruded the schist parallel
to its strike (Lindgren, 1926, p. 160).

The veins, found in the quartzite and schist, are
parallel to the foliation. The rich silver-bearing
veins contain a gangue of siderite or ankerite, which
near the surface is almost wholly oxidized to limo-
nite. The principal ore minerals are bromyrite and
subordinate native silver, but locally the veins con-
tain chalcopyrite and silver-rich tetrahedrite. The
copper-rich ore bodies found in the De Soto mine
are overlapping lenses of fine-grained quartz in the
chloritic schist of the Yavapai Series. They contain
pyrite, chalcopyrite, some sphalerite and galena, and
sparse tetrahedrite and arsenopyrite (Lindgren,
1926, p. 161-163) . Gold occurs as microseopic grains
in the sulfides.

PINE GROVE-TIGER DISTRICT

The Pine Grove-Tiger (Crown King) district is
in the heart of the Bradshaw Mountains 40 miles
by road southeast of Prescott; the Tiger camp lies
immediately south of the Pine Grove camp. The
ores, which were very rich in silver and gold near
the surface, also contained significant amounts of
copper, lead, and zine.

A few mines in this district were worked as early
as 1874, but there is little indication of any signifi-
cant development until after 1890. The Crown King
mine, the most important gold property of the dis-
trict, was most active between 1893 and 1900 (Lind-
gren, 1926, p. 168). More recent productive flurries
occurred during 1903-23 and 1934-51. The total
gold production through 1959 was about 130,275
ounces.

Bedrock in the district consists of Precambrian
Yavapai Series and Bradshaw Granite which are
intruded by a stock and dikes of granodiorite of
Mesozoic or Tertiary age and by younger dikes of
rhyolite porphyry and granite porphyry (Lindgren,
1926, p. 21-23, 164-176).

The ore is in veins which are most abundant in
the granodiorite; a few extend into the surrounding
rocks. The vein minerals are pyrite, chalcopyrite,
sphalerite, galena, and some tetrahedrite in a

gangue of quartz with a little ankerite and calcite.
In some of the sulfide ore, native gold is present.
Much of the mined ore was partly oxidized ard rich
in gold and silver (Lindgren, 1926, p. 164-165).

TIPTOP DISTRICT

The Tiptop district is in the southern footlills of
the Bradshaw Mountains in southeastern Yavapai
County, about 45 miles north-northwest of Pl oenix.

The history and production of the distviet is
mainly that of the Tiptop mine (Lindgren, 1926,
p. 180). This mine, located in 1875, yielded about
$2 million probably all in silver and gold, before
1883, when it was closed. The mine was renpened
from 1886 to 1888, but apparently it has been closed
since that time. A small amount of tungsten ore
was mined, probably during World War 1. Since
then the district has been dormant, excent for
minor activity during the 1930’s and early 1950’s.
Lindgren (1926, p. 180) considered the est’mated
total production of $4 million somewhat high. Total
gold production through 1959 was about 10,000
ounces.

The host rock is the Bradshaw Granite which
intruded a north-trending belt of Yavapai Series,
exposed just east of the district. The granite is cut
by dikes of rhyolite porphyry and is overlain by
a remnant of Tertiary lava flows at the south end
of the district (Lindgren, 1926, p. 179-180).

The ore deposits are fissure veins in the granite.
The principal gangue mineral is fine to coarse
quartz, and some druses are coated with chalcedony.
The ore minerals, in paragenetic order, are wolfra-
mite, arsenopyrite, pyrite, sphalerite, bornite, and
galena. Cerargyrite and ruby silver were ecmmon
in the oxidized ore; antimonial silver minerals and
native silver were probably also present. Some veins
rich in galena contained gold and some silver (Lind-
gren, 1926, p. 181-182).

WEAVER-RICH IIILL DISTRICT

The Weaver-Rich Hill district is in southwestern
Yavapai County along the southwestern front of the
Weaver Mountains, 5 to 8 miles east of Corgress.
Both lodes and placers have been important sources
of gold in this district.

An accidental discovery of gold nuggets on top
of Rich Hill in the early 1860’s kindled interest in
the area and before long gold placers along Weaver
and Antelope Creeks and the lode deposit at the
Octave mine were found (Wilson, 1952, p. 43). By
1883 the placers had yielded $1 million in gold, but
thereafter the deposits were worked sporadically
and were idle from 1952 through 1959.
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Little development of the Octave mine was at-
tempted until the perfection of the cyanide process
in the 1890’s. Between 1900 and 1905 gold and silver
ore worth $1,900,000 was mined. Activity declined
after 1905, and the mine was closed in 1980. Under
new ownership of the American Smelting and Re-
fining Co., the mine was reopened in 1934 (E. D.
Wilson, in Arizona Bureau of Mines, 1938, p. 131)
and was worked until December 1942 (Woodward
and Luff, 1948, p. 258). Lode production of the
district declined sharply in 1943 and was negligible
through 1959.

Placers in the district are credited through 1959
with about 104,000 ounces of gold and lodes with
about 204,000 ounces, a total of 308,000 ounces. All
but about 1,500 ounces of the lode gold came from
the Octave mine.

The country rock of the district is mainly granite
and quartz diorite with lenses and septa of schist.
These rocks are cut by dikes of pegmatite, aplite,
and diabase (Wilson and others, 1984, p. 66-68).

The veins in the district occur along low-angle
fault zones that are chiefly in the granite, but some
are in the schist. The main Octave vein, which is in
granitic rocks (Nevius, 1921, p. 123), consists of
coarse white quartz that carries irregular masses,
disseminations, and layers of fine-grained pyrite,
galena, and sparse sphalerite and chalcopyrite and
a little native gold. Most of the gold is contained
in the galena (Wilson and others, 1934, p. 67, 68).

YUMA COUNTY

Yuma County, in the southwest corner of Ari-
zona, ranks fourth among the gold-producing coun-
ties of the State. The terrain includes many moun-
tains of the fault-block type that trend north-
northwest and are separated by broad desert plains.
The bedrock of the mountains consists of schist,
gneiss, and granite of Precambrian age, sedimen-
tary and metamorphic rocks of Paleozoic, Mesozoic,
and Tertiary age, granite of Tertiary age, and vol-
canic rocks of Cretaceous to Quaternary age (Wil-
son and others, 1934, p. 124). Nine mining districts,
mainly in the central and western parts of the
county, have had a total output of more than
10,000 ounces of gold each.

The mines of Yuma County produced a total of
about 771,000 ounces of gold through 1959.

CASTLE DOMF. DISTRICT

The Castle Dome district is in south-central Yuma
County in the southern Castle Dome Mountains,
about 20 to 25 miles north of Wellton.

Organized in 1863, the Castle Dome district has
produced about equal amounts of placer and l~de
gold. The first discoveries were of silver-bearing
lead ore; gold placers were found in 1884, and g~'d-
quartz veins, although known for some time, re-
ceived little attention until 1912 (Wilson, 1933,
p. 85, 87; 1952, p. 23). Activity in the district has
been sporadic, and from 1942 through 1959 the
mines were dormant. Total gold production throngh
1959 was between 9,500 and 10,500 ounces.

In the Castle Dome district gneiss, schist, and
granite, all probably Precambrian in age, are un-
conformably overlain by thick-bedded shales and
impure cherty limestones of Cretaceous(?) =age.
These rocks were intruded by numerous dikes of
diorite porphyry. Broad areas of the older rccks
are capped by volcanic rocks and cut by dikes of
rhyolite porphyry (Wilson, 1933, p. 78-81).

The mineral deposits in the district are argenti-
ferous galena-fluorite veins, gold-quartz veins, and
some veins that carry copper, gold, and silver. The
deposit of the Big Eye mine, one of the major gold
producers, occurs in a sheared zone in volezuic
rocks. The vein consists of brecciated yellow qusrtz
interlaced with veinlets of calcite. The gold was
probably free milling and did not continue in min-
able quantities below depths of 30 feet (Wilsron,
1933, p. 102-103).

CIENEGA DISTRICT

The Cienega district is in northwestern Yuma
County, 5 to 8 miles northeast of Parker.

Some mining was done as early as 1870 (Wil~on
and others, 1934, p. 126). Gold-copper lodes de-
veloped during 1909-20 had small sporadic yie'ds.
Intermittent activity continued through 1957.

Nolan (in Hewett and others, 1936, p. 31) e~ti-
mated that the district produced ore worth $80,000
(chiefly in gold) before 1908, but Elsing and Heine-
man (1936, p. 104) credited the district with
$415,000 (about 20,000 ounces), from 1870 to 1¢33,
most of which must have been mined before 1908
because recorded production from 1908 to 1933 was
only 4,271 ounces. Total gold production throngh
1959 was at least 10,000 ounces.

A thick section of Paleozoic metamorphosed sedi-
mentary rocks, consisting of limestone, shale, and
quartzite, is the predominant bedrock in the dis-
trict. These rocks are cut by intrusive bodies of
granite and are overlain locally by basalt. Gold,
chrysocolla, malachite, limonite, and specularite oc-
cur in brecciated pockets of sedimentary rock along
shear zones.
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DOME DISTRICT

The Dome (Gila City) district is at the north end
of the Gila Mountains, about 15 miles east of Yuma.

Discovered in 1858, this placer district attracted
a horde of prospectors who worked the rich gravels
of Monitor Gulch and other gulches and benches
near the newly founded settlement of Gila City, just
west of the present town of Dome (Wilson, 1952,
p. 18-19). By 1865 the high-grade placers were
worked out, but spasmodic activity continued to
1950. Total gold production through 1959 was about
24,765 ounces, the bulk of which was mined before
1865.

ELLSWORTH DISTRICT

The Ellsworth (Harquahala) district is in the
Little Harquahala Mountains, 5 to 10 miles south
of Salome.

Small placer deposits in Harquahala Gulch were
worked in 1886 and 1887, and the lodes of the
Bonanza and Golden Eagle mines, from which most
of the gold of the district has been mined, were
found in 1888. The period of greatest activity was
from 1891 to 1897, after which the ore bodies were
considered to be worked out (Wilson and others,
1934, p. 128). Small production by lessees continued
at intervals through 1957. Total gold production of
the district through 1959 was about 134,000 ounces;
nearly all production was from lodes.

Granite, of probable Precambrian age, is over-
lain by schist, quartzite, shale, and limestone, some
of which may be as young as Carboniferous (Dar-
ton, 1925, p. 221-228). Gold-bearing quartz veins
are along shear zones in the sedimentary rocks and
granite. The oxidized ores contain much free-milling
gold; the sulfide ores, mined in more recent years,
contain pyrite, galena, and local covellite (Bancroft,
1911, p. 106-114).

FORTUNA DISTRICT

The Fortuna district is on the west flank of the
central part of the Gila Mountains, 21 miles south-
east of Yuma.

Discovered sometime between 1892 and 1895, the
Fortuna mine has been the only profitable gold-
mining venture in the district. The first period of
operation was between 1896 and 1904, during which
128,050 ounces of gold was produced. The mine was
closed in 1904 after several fruitless attempts to
locate the continuation of the vein beyond a fault
(Wilson, 1933, p. 189-198). There was minor pro-
duction in 1913, 1926, 19389, and 1940; but ap-
parently no substantial segment of the vein was
found. Total gold production of the district through
1959 was 125,332 ounces.

The Gila Mountains in the vicinity of the Fortuna
mine are composed of schist and gneiss, of probable
Precambrian age, and intrusive granite, amphi-
bolite, and pegmatite and aplite dikes. There rocks
are disrupted by a network of faults of several
ages. Some of the older faults were mineralized,
and the veins were then displaced by later faulting,
as at the Fortuna mine. The Fortuna ore kody has
been described as a vein that cropped out as two
branches that joined at about 500 feet below the
surface and as a southwestward-plunging chimney
with two branches that joined at depth. The vein
consists of coarse-grained quartz with disseminated
native gold in little grains or particles. The quartz
is locally stained with malachite and is transected
by veinlets of hematite (Wilson, 1933, p. 180-194).

KOFA DISTRICT

The Kofa district is in the central par* of the
county, on the southwestern flank of the Kofa
Mountains.

Nearly the entire gold output of this district came
from the King of Arizona and the North Star lode
mines, discovered in 1896 and 1906 resp-ctively.
The King of Arizona mine was operated urtil 1910
and the North Star until 1911 (Wilson, 1933, p.
109~113). A brief flurry of production occrred in
the late 1930’s, but during most of 1942-59 the
district was idle. The total gold production of the
district was about 237,000 ounces.

The principal bedrock exposed in the Kofa Moun-
tains is relatively flat-lying rhyolite and andesite
lavas, tuffs, and breccias of Tertiary(?) age, capped
by olivine basalt flows. The major gold deposits are
in brecciated zones and veins in the anderite. The
deposit at the King of Arizona mine cordists of
anastomosing stringers of quartz and calcite in si-
licified andesite breccia. The gold occurs in finely
divided particles. Ore in the North Star mine is
also in silicified andesite breccia, whose angular
fragments are cemented by banded chslcedonic
quartz containing fine-grained pyrite and adularia.
Gold is present as very fine particles associated with
the pyrite (Jones, 1916b, p. 154-159).

LAGUNA DISTRICT

The Laguna district is immediately nor*h of the
Gila River and east of the Colorado River, at the
south end of the Laguna Mountains.

The important mineral deposits are gold-quartz
veins and placers in the Las Flores area in the
southeastern part of the Laguna Mountains, placers
in the McPhaul area along the southern font of the
mountains, and placers in the Laguna Dam area on
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the west side of the mountains. Mexican and Indian
placer miners were busy in the Las Flores area in
the 1860’s, and some activity was reported in gold-
bearing veins before 1870. Efforts were made in
1884 or 1885 to dredge gravels in the Laguna Dam
area, but the dredge was destroyed in a flood. In
the early 1900’s small amounts of gold were re-
covered from potholes in gulches along the Colorado
River. More recent operations were desultory, and
the district was inactive from 1941 through 1959.
Total gold production through 1959 was roughly
10,500 ounces, mostly from placers.

The gold-quartz veins are in zones of sheared and
brecciated schist of Precambrian age. Locally the
quartz is brecciated. The gold occurs in ragged
grains in the quartz and is associated with iron
oxides; no sulfides occur in the oxidized ore from
the shallow workings (Wilson, 1933, p. 214).

Many arroyos have dissected the area, and placer
gold has been found on benches as well as along
the arroyo bottoms. In the Laguna Dam area rather
coarse gold has been found in potholes as much as
100 feet above the river.

LA PAZ DISTRICT

The La Paz (Weaver) district, in west-central
Yuma County, is 9 miles west of Quartzite and 6
miles east of the Colorado River, along the west
side of the Dome Mountains.

Gold has come chiefly from placers, but a small
amount has been mined from quartz veins. Indians
gave a few nuggets to a trapper in 1862 and guided
him and his party to the rich gold-bearing gravels.
News of this spread quickly, and several hundred
miners rushed to the new area. By 1864, however,
the higher grade placers were exhausted. The dis-
trict was dormant until 1910, when plans were made
to mine the gravels by hydraulic methods. These
operations were thwarted when the land was in-
cluded in an Indian reservation. Several later plans
for large-scale mining were never carried out
(Wilson, 1952, p. 25, 26). Lode deposits, probably
discovered at about the same time as the placers,
were worked intermittently and yielded about
$100,000 worth of gold through about 1988 (Wilson
and others, 1934, p. 136).

The placer gold production was estimated at
about $2 million (96,800 ounces) in the first 5 years
(Browne, 1868, p. 4564-455). Total production from
placers through 1959 was about 100,000 ounces,
and total output from lodes was about 4,000 ounces.

The placers occur along gulches that drain the
western slopes of the Dome Rock Mountains. These
include the Goodman Arroyo and Arroyo La Paz

and their tributaries, among which is Ferrar Gulch
which contained the richest and most product’ve
gravels of the district. The gold was recovered en-
tirely by dry washing (Jones, 1916a, p. 49-52).

The rocks in the La Paz district are chiefly Pre-
cambrian schist and gneiss which were intruded by
granitic rock of probable Mesozoic age (Wilson,
1952, p. 28). The gold occurs in quartz veins in the
schist. Some of the veins are parallel to the foliation
and others, referred to as gash veins, cut acrcss.
Those along the foliation are the larger; the gesh
veins are too small for exploitation (Jones, 1916a,
p. 54-55).

PLOMOSA DISTRICT

The Plomosa district is near the town of Quartzite
on La Posa Plain, between the Plomosa Mountains
on the east and the Dome Rock Mountains on the
west.

This is mainly a placer district; however, gcld,
copper, and lead have been produced from lode
mines. In 1862, prospectors on their way west to
the rich La Paz gravels found placers on the e~st
side of the Dome Rock Mountains, at Oro Fino, La
Cholla, and Middle Camp. These were worked inter-
mittently until the 1950’s, and several unsuccessful
attempts were made to mine the gravels on a large
scale (Jones, 1916a, p. 52). Gold, copper, and lead
veins were exploited after 1900 but their yield vras
small (Nolan, in Hewett and others, 1936, p. 33).
Total gold production of the district through 1959
was about 24,570 ounces: about 19,400 ounces from
placers and about 5,000 ounces from lodes.

The northern Plomosa Mountains, in which the
auriferous veins occur, are composed of metamor-
phosed limestone, shale of probable Cretaceous age,
and intrusive granite (Wilson and others, 1934,
p. 184-135). The veins are along a fault zone in the
shale. Gold occurs in fine flakes with hematite.

CALIFORNIA

For many years gold was California’s most valu-
able mineral commodity, and even today desrite
high mining costs and a fixed selling price, gold
ranks fourth in the value of mineral commodities in
the State. The total amount of gold production re-
ported in California from 1848 through 1965 vras
106,130,214 ounces: about 68,200,000 ounces placer
and about 37,900,000 ounces lode and byproduct
gold.

The discovery of gold in California usually is
attributed to James W. Marshall, whose highly
publicized placer discovery, on the American River
in El Dorado County in 1848, led to the gold rush
of 1849. But long before Marshall’s discovery, as
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FI1GURE 8.—Annual gold production of California, 1848-1965. Sources of data: 1848-1946 from Averill, King, Symons,
and Davis (1948, p. 41), 1947-1965 from U.S. Bureau of Mines (1933-66).

early as 1775, Mexicans mined small amounts of
placer gold from the Colorado River and lode gold
from the Cargo Muchacho Mountains (Clark, 1957,
p. 223), and in the 1830’s gold was discovered in
Los Angeles County. These early operations were
in remote, sparsely settled areas under the control
of Mexico and were far from any lines of com-
munication; thus the news did not spread.

The early placer operations, 1948-49, were small
scale, the deposits were quickly depleted, and atten-
tion soon was directed to the large deposits of gold-
bearing gravels of Tertiary age. In 1852 large-scale
hydraulic mining began on these deposits, which
for many years were the main source of the State’s
gold production (fig. 8). These operations were so
large they caused heavy silting of navigable stream
channels, partial blockage of tributary streams, and
ruination of agricultural lands by debris-laden
streams during spring floods. This silting even
caused the Golden Gate bar in San Francisco Bay
to move inshore. Beginning in 1884, court actions
brought against the miners to curtail this devasta-
tion culminated in the passage by Congress of the
California Debris Commission Act (or Caminetti
Act) in 1893. As a result, the cost of constructing
required debris dams and settling basins caused
many operators to abandon large-scale hydraulic
mining in favor of drift mining of the buried
Tertiary channel gravels.

Lode mining of gold became important in the
1860’s, and between 1884 and 1918 gold-quartz veins
were the major source of California’s gold produc-
tion. Beginning in 1898 placer mining was rejuve-
nated when huge bucket dredges were introduced

to work the auriferous gravels of the rivers flowing
westward from the Sierra Nevada. In the 1930’s
and continuing to 1955 these dredge operations
were the principal producers of placer gold in the
State (Clark, 1957, p. 223). In 1959 a major part
of the State’s placer production came fror~ seven
bucketline dredges in Sacramento and Yuba Coun-
ties (Davis and Ashizawa, 1960, p. 168, 192-193,
204).

The most productive gold-bearing region in the
State is in the central part of the Sierra Nevada
on the west slope (fig. 9). This region contains the
Tertiary channel gravels, the Quaternary stream
deposits, the Grass Valley-Nevada City lode district,
the Alleghany and Downieville districts, and the
complex vein system of the Mother Lode, Esst Belt,
and West Belt. The Mother Lode and the placer
deposits are exploited in many individual mining
districts in numerous counties. The history #nd pro-
duction of each of these districts are distinctive,
but the geology is much the same. To avoid needless
repetition of the geology of the Mother Lode in each
of the five counties it traverses and the geology of
each Tertiary placer district, this material is out-
lined in the following paragraphs.

The auriferous gravels of California are of two
general types: buried placers of Tertiary age and
normal stream placers of Quaternary age. The gold
was derived from the many gold-bearing vnins, in-
cluding those of the Mother Lode, in the mountains
that had been formed at the close of Juras-ic time
by the intrusion of the Sierra Nevada granitic
batholith (Lindgren, 1911, p. 9-11), most ¢€ which
was emplaced in Late Cretaceous time (Curtis and
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others, 1958, p. 10). A long period of erosion fol-
lowed during Tertiary time when the mountains
were nearly leveled, and gold from the eroded parts
of the veins was concentrated in stream channels.
Some of the resulting Tertiary placers were ex-
tremely rich. The Tertiary drainage system con-
sisted of six main streams (Lindgren, 1911, p. 33—
37). One of these, the Jura River, flowed northward
in Plumas County; the others flowed westward.
The names of the major westward-flowing streams,
not to be confused with their present-day counter-
parts, are the Yuba in Yuba and Nevada Counties,
the American in Placer and El Dorado Counties,
the Mokelumne in Calaveras and Amador Counties,
the Calaveras in Tuolumne and Calaveras Counties,
and the Tuolumne in Tuolumne County. Near the
end of the Tertiary Period, much of the region was
covered with volcanic debris, composed chiefly of
andesite. The old drainage pattern was obliterated,
but a new one soon developed on the new volcanic
surface as the present Sierra Nevada range was
uplifted. During Quaternary time the new streams
cut deep canyons through the volcanics, exposed
and eroded parts of the old Tertiary channels, and
reconcentrated some of the gold in the gravels of
the new streams. Only scattered remnants of the
Tertiary channels which are higher than the chan-
nels of the present streams are now found preserved
beneath ridges of resistant volecanic rocks. Rich
Quaternary placers have been mined very success-
fully in numerous districts along the present-day
Feather, American, Yuba, Mokelumne, and Merced
Rivers, and low-grade Quaternary placers have
been profitably dredged in the central valley where
the gradient of these rivers is nearly level and only
fine-grained gold is concentrated.

Outstanding among the lode deposits of the Sierra
Nevada is the Mother Lode system of gold deposits,
a strip of mineralized rock 1 to 4 miles wide that
extends 120 miles along the lower western flank of
the Sierra Nevada. From near Georgetown in El
Dorado County it extends southward to Mormon
Bar, 21 miles southeast of Mariposa, in Mariposa
County. The five counties it traverses—El Dorado,
Amador, Calaveras, Tuolumne, and Mariposa—are
often referred to as the Mother Lode counties.

The bedrock in the Mother Lode counties consists
of steeply dipping, northwest-trending belts of phyl-
lite, schist, slate, and greenstone, intruded locally
by small bodies of peridotite and granodiorite
-(Knopf, 1929, p. 8-9). The oldest rock unit in the
area, the Calaveras Formation of Carboniferous
age, is composed chiefly of black phyllite with minor
quartzite, limestone, and chert. Green amphibolite

schists are interbedded with the Calaveras Forma-
tion and are believed to be of equivalent age
(Knopf, 1929, p. 10). Overlying the Calaveras ITor-
mation is the Mariposa Slate, of Jurassic age. This
unit, which is considerably less metamorphosed
than the Calaveras, consists of black clay slates and
graywacke with small local bodies of conglomerate,
sericite schist, and limestone (Knopf, 1929, p. 12).
Greenstones are intimately interlayered with the
black slate. The rocks have been invaded by intru-
sives of several ages. The Calaveras Formation is
cut by metadiorites, and both formations are in-
truded by lenses of serpentine, which was originally
peridotite, and by dikes and masses of hornblendite,
gabbro, granodiorite, and albitite porphyry. Potas-
sium-argon age determinations on minerals of some
of these granitic bodies give evidence of two sepa-
rate orogenies in Mesozoic time—one in Late Juras-
sic and one in Late Cretaceous (Curtis and others,
1958, p. 5-10). All these rocks are overlain by
patches and sinuous deposits of interbedded stream
gravels and rhyolite, andesite, and basalt flows.

The Mother Lode gold deposits probably were
formed during the final stages of the intrusior of
the Sierra Nevada batholith (Knopf, 1929, p. 48).

The gold deposits of the Mother Lode are assaci-
ated with a zone of reverse faulting that is parallel
in general to the northwesterly trend of the Cala-
veras and Mariposa Formations but locally cuts all
rock types of both formations. Ore bodies are of
two general types—quartz veins and mineralized
country rock (Knopf, 1929, p. 23).

The quartz veins are large tabular masses of
quartz that strike northwest and dip northe-st.
Though they appear to be locally conformable vrith
the country rock at the surface, the veins cut across
various units of the country rock along the strike
and down the dip. Individual veins, as much as 50
feet thick and a few thousand feet long, are lo~al-
ized in systems of parallel or subparallel lenses viith
blunt ends, some of which fray out into string-rs.
The vein mineralogy is simple. Milky quartz, the
predominant veinfilling, is characteristically rib-
boned, different layers having been deposited at dif-
ferent times. A small amount of sulfides, mo-tly
pyrite, accompanies the quartz (Knopf, 1929, p. £7).
Gold occurs in the free state, commonly in steenly
pitching shoots where the veins bulge or at vein
junctions and in stringer lodes. The gold is inter-
stitial with the quartz and the sulfides.

The ore bodies in country rock are of diverse
types, but the mineralized greenstone, known as
gray ore, and mineralized schists are the most pro-
ductive. The mineralized greenstone is composec of
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Figure 9.—Gold-mining districts of California.
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ankerite, sericite, albite, quartz, and 3 to 4 percent
pyrite and arsenopyrite (Knopf, 1929, p. 33). It is
interlaced with veinlets of quartz, ankerite, and
albite. Gold is intergrown with the sulfides or is
interstitial with quartz. The mineralized schist ore
bodies are composed chiefly of ankerite and sub-
ordinate sericite, pyrite, quartz, and albite (Knopf,
1929, p. 34). Free gold is associated with pyrite.
Flanking the main vein system of the Mother
Lode on the east and west are two additional zones
of mineralization known as the East Belt and West
Belt. These belts are shorter and less continuous
than the Mother Lode and may be separated from
it by 5 to 15 miles of unmineralized country rock

(Julihn and Horton, 1938, p. 4) ; nevertheless, they
are similar to it genetically and mineralogically
and many authors have considered them as part of
the Mother Lode. In production reporting, however,
the East Belt and West Belt have been consider~d
as being districts separate from the Mother Lode;
so to avoid confusion, this distinction is also made
in this report.

Gold deposits are not confined to the Mother Lode
area, for of the 58 counties in California, significant
quantities of gold have been mined in 41. Produc-
tion data for the counties are fairly complete since
1880, but for many individual districts they are
spotty and fragmentary, even though many such

Amador County:
1, Mother Lode; 2, Fiddletown; 8, Volcano; 4, Cosumnes
River placers.

Butte County:
5, Magalia; 6, Oroville; 7, Yankee Hill.

Calaveras County:
8, Mother Lode, East Belt, and West Belt; 9, Placers in
Tertiary gravels; 10, Jenny Lind; 11, Camanche; 12,
Campo Seco.

Del Norte County:
13, Smith River placers.

El Dorado County:
14, Mother Lode, East Belt, and West Belt; 15, Georgia
Slide; 16, Placers in Tertiary gravels.

Fresno County:
17, Friant.

Humboldt County:
18, Klamath River placers.

Imperial County:
19, Cargo Muchacho.

Inyo County:
20, Ballarat; 21, Chloride Cliff; 22, Resting Springs; 28,
Sherman; 24, Union; 25, Wild Rose; 26, Willshire-
Bishop Creek.

Kern County:
27, Amalie; 28, Cove; 29, Green Mountain; 30, Keyes;
31, Rand; 32, Rosamond-Mojave; 33, Joe Walker mine;
34, St. John mine; 35, Pine Tree mine,

Lassen County:
86, Diamond Mountain; 37, Hayden Hill,

Los Angeles County:
38, Antelope Valley; 39, Acton; 40, San Gabriel.

Mariposa County:
41, Mother Lode, East Belt; 42, Mormon Bar; 43, Hor-
nitos; 44, Merced River placers; 45, Placers in Tertiary
gravels,

Merced County:
46, Snelling.

Modoc County:
47, High Grade.

Mono County:
48, Bodie; 49, Masonic.

Napa County:
50, Calistoga.
Nevada County:
51, Grass Valley-Nevada City; 52, Meadow Lake; 63,
Tertiary placer districts.
Placer County:
54, Dutch Flat-Gold Run; 55, Foresthill; 56, Iowa Hill;
57, Michigan Bluff; 58, Ophir; 59, Rising Sun mine.
Plumas County:
60, Crescent Mills; 61, Johnsville; 62, La Porte.
Riverside County:
63, Pinacate; 64, Pinon-Dale.
Sacramento County:
65, Folsom; 66, Sloughhouse.
San Bernardino County:
67, Dale; 68, Holcomb; 69, Stedman.
San Diego County:
70, Julian.
San Joachin County:
71, Clements; 72, Bellota.
Shasta County:
73, Deadwood-French Gulch; 74, Igo; 75, Harris~m
Gulch; 76, West Shasta; 77, Whiskeytown.
Sierra County:
78, Alleghany and Downieville; 79, Sierra Buttes.
Siskiyou County:
80, Humbug; 81, Klamath River; 82, Salmon River; 83,
Scott River; 84, Cottonwood-Fort Jones-Yreka.
Stanislaus County:
85, Oakdale-Knights Ferry; 86, Waterford.
Trinity County:
87, Trinity River; 88, Carrville.
Tulare County:
89, White River.
Tuolumne County:
90, Mother Lode; 91, East Belt; 92, Pocket Belt; €3,
Columbia Basin-Jamestown-Sonora; 94, Groveland-Moac-
casin-Jacksonville.
Yuba County:
95, Browns Valley-Smartville;
lenge-Dobbins; 97, Hammonton.

96, Brownsville-Chel-

FIGURE 9.—Continued.
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districts have had substantial production. In the
publications of the U.S. Bureau of Mines (1925-34;
1983-66) and U.S. Geological Survey (1904-24)
production data for several counties or districts
frequently are combined or listed as unapportioned
to conceal production of a specific company. Thus
in this report the production totals for counties and
districts are minimum figures.

AMADOR COUNTY

The initial discoveries, in 1849, of gold-quartz
veins in Mariposa County at the southern end of
the Mother Lode soon led to discoveries in Amador
County, which became the most productive of the
Mother Lode counties.

Placers were also productive after the 1850’s,
especially at Voleano, but also at Fiddletown and
other localities along the Cosumnes River.

Early gold production is unrecorded, but from
1880 through 1959 Amador County produced 6,320,-
000 ounces. Between 1903 and 1958, a total of
4,173,947 ounces was produced from lode mines,
and 289,835 ounces, from placers. In 1959 only 62
ounces, undifferentiated as to source, was produced.
Carlson and Clark (1954, p. 164) estimated that
lode mines produced a total of more than $160 mil-
lion (about 7,729,000 ounces).

COSUMNES RIVER PLACERS

The Cosumnes River placers are along the Co-
sumnes River in the northwest part of Amador
County, near Plymouth.

The U.S. Bureau of Mines (1933-66) reported
that only 166 ounces of gold was produced from this
district since 1932; however, Carlson and Clark
(1954, p. 199) reported that in recent years inter-
mittent dredging operations processed 2,125,000
cubic yards of gravel of the Cosumnes River, which
averaged 18 cents in gold per cubic yard. This is
roughly equivalent to 10,900 ounces of gold.

FIDDLETOWN DISTRICT

The Fiddletown district is in the southern part
of T. 8 N,, R. 11 E., in northwest Amador County.
Only meager data are available on its history and
production. Drift mining and dredging of the Ter-
tiary gravels began in the 1850’s and continued on
a small scale until the early 1950’s (Carlson and
Clark, 1954, p. 199). Fragmentary records indicate
that the district produced between 10,000 and
100,000 ounces of gold.

MOTHER LODE DISTRICT

The Mother Lode district, about a mile wide,
crosses the west-central part of Amador County
from north to south.

The lode mines began producing in the 1850’s,
and by 1872, 35 mills were in the district. The Old
Eureka mine, 1,350 feet deep, was acknowledged
as the deepest shaft in the United States (Knopf,
1929, p. 5) and was the largest producer on the
entire Mother Lode in the early days. It was con-
solidated with the Central Eureka in 1924 after
several years of inactivity. Production from these
two mines to 1951 was about $36 million (Carlson
and Clark, 1954, p. 174). Other important Mother
Lode mines in Amador County were the Kennedy,
Argonaut, and Keystone, which produced $34,280,-
000, $25,179,000, and $24,000,000 in gold respec-
tively (Carlson and Clark, 1954, p. 166). Total pro-
duction of the district through 1959 was about
7,675,000 ounces.

VOLCANO DISTRICT

The Volcano district is in T. 7 N, R. 12 E,, in
west-central Amador County. Other than brief men-
tion by Lindgren (1911, p. 199) and Carlson and
Clark (1954, p. 165), little has been published about
this district.

Volcano was the center of the early hydraulic
mining of the gravels of the Tertiary Molelumne
River. As production data were not found. it can
only be roughly estimated that of the 289,835
ounces of gold produced from placers in Amador
County since 1903, the Volcano district probably
produced not more than 100,000 ounces, and this
was before 1932.

BUTTE COUNTY

Butte County has held a high position among the
gold-producing counties of California; nevertheless,
very little has been published on the geolcey and
production of the mining districts.

Most of the gold came from placers, which pro-
duced about 3,123,115 ounces from 1880 to 1959.

During 1908-58, Butte County produced 103,800
ounces of gold from lode mines and 2,332,96( ounces
from placers. Although there is no record of gold
production before 1880, undoubtedly there was in-
tensive activity.

The major gold-producing districts in the county
are Oroville (Quaternary placers), Magalia (Ter-
tiary placers), and Yankee Hill (mostly lode, some
Tertiary placers).

The western half of Butte County is covered by
alluvial gravels; the eastern half is dominated by
the northwest-trending Sierra Nevada comynsed of
granitic batholith and the intruded older r-etavol-
canics and metasediments (O’Brien, 1949, p. 417-
433). These older metamorphic rocks are also in-
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truded by serpentine and are covered locally by
basalt flows of Miocene and Pliocene age.

The metavolcanics contain gold-bearing quartz
veins in the area between Oroville, Cherokee City,
and Oregon City. Gold-quartz veins are also present
at Magalia.

MAGALIA DISTRICT

The Magalia distriet is in north-central Butte
County near the town of Magalia.

Tertiary gravels of the Magalia channel, a minor
Tertiary stream, were mined by underground meth-
ods in the early days. The Perschbaker, one of the
major mines of the distriet, produced more than
$1 million in gold to about 1910 (Lindgren, 1911,
p. 92). Later production is not known, but O’Brien
(1949, p. 429) noted that the mine had been idle
since 1947.

The production of the entire district before 1932
cannot be determined; from 1932 through 1959 it
was 15,976 ounces. Adding to this the 50,000 ounces
representing the early production of the Persch-
baker mine, we arrive at a minimum total of about
66,000 ounces for the district.

OROVILLE DISTRICT

The Oroville district is in southern Butte County,
along the Feather River.

The Quaternary flood-plain gravels of the Feather
River near Oroville yielded a total of 1,964,130
ounces of gold from 1903 to 1959 and therefore
made the Oroville district the largest producer of
Butte County. In 1898 the first floating bucketline
dredge was successfully operated in the district
(O’Brien, 1949, p. 420), and by 1905, 35 dredges
were mining the Feather River gravels (Lindgren,
1911, p. 90). Production continued at a high rate
until the early 1950’s. From 1957 through 1959 only
a few ounces per year was reported.

YANKEE HILL DISTRICT

The Yankee Hill district is in T. 21 N., Rs. 4 and
5 E., in central Butte County.

Most of the lode production of Butte County came
from this district; however, published details on its
history and geology were not found.

From 1929 through 1959 the district produced
34,427 ounces of gold from lode mines and 5,154
ounces from placers. Production before 1910 was
about $1,520,000 (57,000 ounces), mostly from the
Hearst mine (Lindgren, 1911, p. 84).

CALAVERAS COUNTY

Gold was discovered in Calaveras County in 1849
in gravels along Carson Creek, a tributary of the

Stanislaus River, In 1850, rich lode deposits were
found above the placer diggings on Carson I¥ill,
where a single nugget from the outcrop was valied
at more than $40,000 (Julihn and Horton, 1938,
p. 12).

Many methods of placer mining have been utilized
in working the Quaternary deposits in this county:
hand rocking, sluicing, hydraulicking, dredging, and
dragline operations. The rich auriferous charnel
gravels of the Tertiary Calaveras River and the
Cataract or Table Mountain channel have Lkeen
mined by drifts. Most of the production from 1880
through 1959 was from lode mines in the Mother
Lode, East Belt, and West Belt districts.

There is no record of production before 1£%0,
when mining of the rich placers was at its peak,
but Julihn and Horton (1938, p. 21) estimated that
the placers yielded a minimum of $50 million (akout
2,415,000 ounces) in gold in the early years. From
1880 through 1959, a total of 580,600 ounces of gold
was mined from placer deposits, and 2,045,700
ounces, from the siliceous ores of the Mother Lode,
East Belt, and West Belt. Production since 1950
decreased sharply; in 1959 the county produced
only 167 ounces of gold.

The Mother Lode, East Belt, and West Belt dis-
tricts have produced nearly all the lode gold re-
ported from Calaveras County. Copper ores in the
Campo Seco district have yielded a relatively small
amount of gold. Important placer localities are
along the channel systems of the Tertiary Calaveras
River and the Tertiary Table Mountain channuel,
and Quaternary gravels have been highly procuc-
tive at Jenny Lind and Camanche.

CAMANCHE DISTRICT

The Camanche district is in northwest Calaveras
County, near the Mokelumne River.

Gold was recovered, by bucket-type dredges and
draglines, from late Tertiary or early Quaternary
gravels, some of which are in the flood plain of the
Mokelumne River. Production is not known, but
100,000 to 1 million ounces is estimated.

CAMPO SECO DISTRICT

The Campo Seco district, in Tps. 4 and 5 N,,
R. 10 E., in northwestern Calaveras County, has
yielded gold from Quaternary gravels of the Moke-
lumne River and also as a byproduct of copper oves.

Most of the placer mining was before 1900, and
the amount of gold produced in those early opera-
tions cannot be estimated. Most of the byprocuct
gold was from the Pern mine, which operated from
1899 to 1919 (Julihn and Horton, 1938, p. 112).
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During that time an estimated 800,000 tons of ore
was mined which contained 0.03 to 0.10 ounce of
gold per ton, or a total of 40,000 to 50,000 ounces.
The mine was inactive until 1937, when the work-
ings were unwatered, and copper was recovered
from the mine water. Significant amounts of gold
were produced during the 1940’s, but after World
War II when the demand for copper ceased, the
mine became dormant. Total gold production of the
district was about 60,000 ounces.

The geology of the area was discussed briefly by
Julihn and Horton (1938, p. 112-113). The ore
bodies are massive sulfide replacement bodies in
zones of amphibole schist and sericitized green-
stone. The ore consists of an intimate mixture of
fine-grained pyrite, chalcopyrite, and sphalerite,
and smaller quantities of bornite and tetrahedrite.

JENNY LIND DISTRICT

In the Jenny Lind district, in T. 3 N,, R. 10 E,,
along the Calaveras River, Quaternary and late
Tertiary gravels have been mined on a large scale
by dredges and draglines. The gold production is
unknown but is probably between 100,000 and
1 million ounces.

MOTHER LODE, EAST BELT, AND WEST BELT
DISTRICTS

The Mother Lode, East Belt, and West Belt dis-
tricts compose a north-trending belt in the western
part of Calaveras County that contains about 800
lode mines and prospects (Julihn and Horton, 1938,
p. 94). These three districts are combined here be-
cause it has not been possible to assign specific pro-
duction data to any one district nor to determine
with any degree of accuracy which mines are in
which district.

The first lodes discovered in the county were on
Carson Hill, on the Mother Lode, where extremely
rich gold-quartz ore was found in wallrocks adja-
cent to the vein outcrops. The discoveries precipi-
tated a rush to the area which culminated in the
founding of the town of Melones and the feverish
exploitation of the rich ores of the now-classic Car-
son Hill (Julihn and Horton, 1938, p. 101-102).
Elsewhere in the county, quartz mining developed
more slowly. In the 1890’s mines near Angels Camp
boosted the output of Calaveras County above that
of Amador County (Knopf, 1929, p. 6). The mines
on Carson Hill have been the most productive in the
county. By 1938 they had yielded a total of about
$25 million in gold (Julihn and Horton, 1938,
p. 107). At Angels Camp the Utica and Gold CLff
group produced gold valued at $16,400,000 (Julihn

and Horton, 1938, p. 136). In the West Belt district,
the Royal mine, discovered in the early 1870's, was
the most important; to about 1938 its production
was valued at about $3 million (Julihn and Forton,
1938, p. 117). The Sheepranch mine, the deepest
and most productive in the East Belt district, had
yielded about $5 million in gold by 1938 (Julihn
and Horton, 1938, p. 110).

After 1950, lode mining in Calaveras County de-
clined markedly; only a few ounces was produced
in 1957-58. Total production from 1880 through
1959 was 2,045,700 ounces.

The geology of this district is discussed or pages
55-517.

PLACERS IN TERTIARY GRAVELS

The placers in Tertiary channel gravels in Cala-
veras County have been productive at Mokelumne
Hillin T. 5 N., R. 11 E,, at San Andreas in 7. 4 N,
R. 12 E., and near Murphys in T. 3 N, R. 14 E.

Two of the productive Tertiary channel systems
—the Tertiary Calaveras River and the sormewhat
younger Cataract or Table Mountain chsrunel—
pass through the county (Julihn and Hortor. 1938,
p- 22). These deposits first were worked kv both
drift and hydraulic methods, but legislation cur-
tailed hydraulicking, and drift mining wss then
used exclusively. Production before 1880 is unre-
corded but probably was large. Records of the
placer gold mined from these deposits since 1880
are incomplete because placer production from all
sources was grouped in the annual reports. Incom-
plete records of individual drift mines total 106,000
ounces (Julihn and Horton, 1938, p. 33-75) ; there-
fore this total may be considered a minimum pro-
duction from the Tertiary gravels.

DEL NORTE COUNTY

The most complete published account of th« geol-
ogy and ore deposits of Del Norte County is that of
O’Brien (1952b, p. 266-267, 277-279).

The total gold production from 1880 through
1959 was about 44,700 ounces; about 40,000 ounces
was from early placer operations along the Smith
River and its tributaries. In the eastern part. of the
county, quartz veins and stringers containir« gold,
pyrite, and arsenopyrite occur in greenstone and
slate near the contact with diorite and grancdiorite.
An undisclosed amount of gold has been re-overed
from copper ore in the Low Divide district in the
northwestern part of the county.

EL DORADO COUNTY

The discovery of gold 'in El Dorado Comnnty in
1848 by James Marshall at Coloma, on the south
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fork of the American River 8 miles northwest of
Placerville (Clark and Carlson, 1956, p. 371), was
the widely publicized event that precipitated the
fabulous gold rush to California in 1849. Soon thou-
sands of gold seekers swarmed over the county, and
in the 1850’s it was one of the most populous areas
in the State. With all the stream gravels being dili-
gently worked, soon discoveries of vein deposits
were made, and in 1851 lode mining began at Nash-
ville (Clark and Carlson, 1956, p. 372). Since 1884,
when legislation restricted hydraulic mining, lode
mines have been the major source of gold in the
county; however, the placers were rejuvenated
briefly in the late 1930’s, when large floating drag-
line dredges were introduced.

From 1880 through 1959, a total of 1,267,700
ounces of gold was mined in the county. From 1903,
when systematic recording began, through 1958,
about 190,600 ounces was mined from placers, and
534,000 ounces, from lode mines; data before 1880
have not been found.

The lode deposits are in quartz veins in the
Mother Lode, in the East Belt, and in the West
Belt. Lode gold also occurs in contact metamorphic
and replacement deposits.

The most productive placer deposits were in the
Tertiary channels near Placerville and in the
Grizzly Flat-Fairplay-Indian Diggings area (Clark
and Carlson, 1956, p. 431). Placer deposits are also
found along the American and Cosumnes Rivers.

GEORGIA SLIDE DISTRICT

The Georgia Slide district isin T. 12 N, R. 10 E,,
in the northwestern part of El Dorado County.

This district, in the northern part of the Mother
Lode, is characterized by its rich seams of gold that
occur in narrow quartz veinlets that impregnate a
zone several hundred feet wide in slate, amphibolite,
and chlorite schist of the Mariposa Slate. Intersec-
tions of two vein systems, or of a large quartz vein,
with a veinlet system are richest in gold. The upper
parts of these veins were weathered extensively
and the soluble components were removed, but the
gold remained and was thus concentrated. In the
1860’s and 1870’s these deposits were worked by
hydraulicking. After the residual mantle was re-
moved, the unweathered deposits were mined by
conventional underground methods (Clark and Carl-
son, 1956, p. 435).

Gold production from this district through 1955
was estimated at $6 million (Clark and Carlson,
1956, p. 436). No activity has been reported in re-
cent years.

MOTHER LODE, EAST BELT, AND WEST BELT
DISTRICTS

The Mother Lode, East Belt, and West Belt c'is-
tricts, composing a zone 10 to 20 miles wide ex-
tending from north to south in western El Dorsdo
County, are combined here because their individual
production cannot be determined.

Most of the lode gold produced in the county to
1959 came from mines of the Mother Lode which
were developed in the early 1850’s. Two of these,
the Union and Church mines, produced $600,000 in
gold before 1868 (Clark and Carlson, 1956, p. 427).
The Union was the largest in this district, with a
total gold production of $2,700,000 to $5 million
(Clark and Carlson, 1956, p. 427). Other mires
with $1 million or more total production are the
Big Canyon, Mount Pleasant, Pyramid, Sliger, Tay-
lor, and Zantgraf.

From 1903 through 1958 the lode mines of the
distriet produced roughly 500,000 ounces of gold.
Total production could possibly be 1 million ounces
or more,

The geology of this district is covered in the de-
scription of the Mother Lode on pages 55-57.

PLACERS IN TERTIARY GRAVELS

Placer gold has been mined from Tertiary gravels
in three localities in El Dorado County: George-
town in the northern part in T. 12 N, R. 10 E,,
Placerville in the west-central part in T. 10 IT,
R. 11 E., and Grizzly Flat about 18 miles south of
Placerville in T. 9 N,, R. 13 E.

The most productive channels in the county were
at Placerville where a total of $25 million in gold
was extracted after the 1860’s (Clark and Carlson,
1956, p. 433). Production from the Georgetown and
Grizzly Flat areas is not known. From 1903 throuch
1959 the production from these three areas totaled
about 190,000 ounces. Annual production has been
combined with that of the Mother Lode, East Belt,
and West Belt districts by U.S. Bureau of Mires
(1933-1966).

FRESNO COUNTY

Most of the early production of Fresno County
came from lode mines in the area now included in
Madera County, which was created from part of
Fresno County in 1898 (Logan and others, 1951,
p. 508). The gold production of Fresno County from
1880 to 1892 (Logan and others, 1951, p. 494)
is credited to Madera County on page 67 of this
present report. From 1880 to 1959, the placer and
lode gold production of the area remaining in
Fresno county was 121,000 ounces. After 1929, most
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of the gold came from placers, but some was a
byproduct of the sand and gravel operations at
various points along the San Joaquin River between
Friant and Herndon. During 194042, $196,977
worth of gold was recovered from sand and gravel
processed for use in building Friant Dam on San
Joaquin River (Logan and others, 1951, p. 503).

HUMBOLDT COUNTY

Gold is the principal mineral resource of Hum-
boldt County. The bulk of the production has been
from Quaternary placer deposits in channels and
terraces along the Trinity and Klamath Rivers.
There has also been some placer mining of beach
sands. Averill (1941b, p. 508-516) listed six lede
properties and 12 placer properties in the county.
Total production through 1959 was 131,300 ounces
of gold.

There are some lode deposits in quartz veins in
andesite, in Precambrian schists, and in diorite, but
details of the geology of the county have not been
published.

IMPERIAL COUNTY

Gold deposits are scattered throughout Imperial
County in the numerous desert mountain ranges,
but the bulk of the production has come from the
eastern third of the county, particularly the Cargo
Muchacho, Picacho, and Tumco districts. Other
smaller producing districts are the Chocolate Moun-
tains and the Paymaster districts.

Data on production are incomplete, but mining
was done in the Picacho district as early as 1857.
From 1907 to 1941 about 81,000 ounces of gold was
mined in the county (Sampson and Tucker, 1942,
p. 110-111); however, Henshaw (1942, p. 152)
credited the Cargo Muchacho district alone with
about $4 million in gold (193,500 ounces). Mini-
mum total production for the county is about
235,000 ounces: only a small amount was produced
from placers, the rest came from lodes.

Sampson and Tucker (1942, p. 112-113) gave
brief accounts of the geology of the auriferous
areas. In the Cargo Muchacho Mountains, the gold
deposits consist of small gold-bearing quartz veins
that cut metasediments and dioritic and monzonitic
intrusives. The Picacho Mountains are composed
of lavas, tuffs, and conglomerates underlain by
gneisses and schists that contain the auriferous
veins. A few small gold-producing localities are in
the Chocolate Mountains, but their production has
been minor. Through 1959, only the Cargo Mucha-
cho district had produced more than 10,000 ounces
of gold.

CARGO MUCIIACHO DISTRICT

The Cargo Muchacho district is in the scutheast
corner of Imperial County, immediately northeast
of Ogilby.

Mining began here on a fairly large scale in 1879,
but previously there had been desultory activity by
explorers and Mexicans. From 1892 to 1938 the
district produced $2,437,760 in gold (Henshaw,
1942, p. 158). Total production of the district to
1938 is conservatively estimated at about $4 million,
or about 193,500 ounces (Henshaw, 1942, p. 152).
From 1938 through 1959, the output was 31,200
ounces of gold, mostly from lodes, but some was
from dry placers. The district was idle in 1959.

Rocks exposed in the district are predominantly
quartzite, schists, and arkosite of possible Precam-
brian age (Henshaw, 1942, p. 149) that have been
separated into the Vitrefrax and Tumco Forma-
tions. These were intruded by quartz diorite, quartz
monzonite, and granite of probable Mesoroic age
and andesite dikes of probable Tertiary ag> (Hen-
shaw, 1942, p. 153-190). The ore deposits are tabu-
lar bodies of quartz, gold, and copper sulfides that
are alined along major north-trending faults in the
area. Where fractures were open, as in the meta-
morphic rocks and quartz diorite, economic concen-
trations of metals were deposited, but in th= gran-
ite or quartz monzonite the fractures were rather
tight and very little material was deposited. Gold
occurs as fine grains disseminated through the
country rock, as wire gold and grains ir quartz
veins, as microscopic grains in pyrite, and as placer
nuggets (Henshaw, 1942, p. 184).

INYO COUNTY

Gold has been produced from numerous mines
scattered throughout Inyo County, but, unfortu-
nately, details of the geology and production of
individual districts are incomplete.

From 1880 through 1959, a total of 496,000
ounces of gold was mined in the county. Most of
this was lode production, but a considerable quan-
tity was a byproduct from lead-silver, tungsten, and
copper ores. Mining began as early as 1861 (Knopf,
1918, p. 105) in the Russ district in the Inyn Range,
but production data for these early years are in-
complete.

The lode deposits are scattered througlout nu-
merous mountain ranges in the county. The most
important gold-producing districts are the Ballarat
and Wild Rose in the Panamint Range, the Chloride
Cliff in the Funeral Range, the Resting Syrings in
the Nopah Range, the Sherman in the Argu~ Range,
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the Union in the Inyo Range, and the Willshire-
Bishop Creek, an important tungsten district on the
east slope of the Sierras. In the early days, gold
placers were worked on a small scale in Mazourka
and Marble Canyons, on the west and east slopes
of the Inyo Range.

BALLARAT DISTRICT

The Ballarat (South Park) district, at about lat
36°00’ N. and long 117°10’ W., is in the Panamint
Range in south-central Inyo County.

The Rateliff mine, the chief mine in this district,
was located in 1897 and in the next 6 years it pro-
duced gold valued between $300,000 and $1 million
(Norman and Stewart, 1951, p. 47-48). After an
indefinite period of inactivity, the mine produced
$250,000 in gold from 1927 to 1942 (Norman and
Stewart, 1951, p. 48). A much more conservative
estimate of $500,000 as the total production from
the entire district was given by Nolan (1936b,
p. 39). The district was active on a small scale in
1959.

The Ratcliff ore body is in a north-trending vein
in country rock that has been described variously
as a biotite schist, sericite schist, metaquartzite, or
conglomerate schist (Norman and Stewart, 1951,
p. 48). The vein consists of quartz lenses and
masses containing gold associated with pyrrhotite,
pyrite, and chalcopyrite.

CHLORIDE CLIFF DISTRICT

The Chloride Cliff district, at lat 36°40’ N. and
long 116°55’ W., is on the slope of the Funeral
Range.

The district, discovered about 1903, had a total
gold production of about 60,000 ounces through
1959, mostly from Keane Wonder mine. Most of
the activity in the district occurred before 1916
(Nolan, 1936b, p. 36), and since then there has been
only sporadic small production.

Only brief accounts of the geology of the district
were found in the literature. Nolan (1986b, p. 36)
reported that the deposits consisted of gold-bearing
quartz veins in Paleozoic sedimentary rocks.
Norman and Stewart (1951, p. 38) stated that
lenticular quartz ore bodies are enclosed in schist
at the Keane Wonder mine.

RESTING SPRINGS DISTRICT

Gold is a byproduct from lead-silver ores in the
Resting Springs district, which is 5 to 10 miles east
of Tecopa, in the southeast corner of Inyo County.

Discovered in 1865, the district produced very
little before 1910 (Nolan, 1986b, p. 39). The period

191228 was one of fairly large scale activity and
about $3 million in lead and silver was produced
from the Shoshone group of mines (Norman aund
Stewart, 1951, p. 80). The amount of gold produced
in this interval is not given. From 1939 to 1959 the
district produced 15,005 ounces of gold.

Only brief accounts of the geology of this distriat
appear in the published literature. Nolan (193¢h,
p. 39) described the deposits as lenticular bodies
of oxidized lead-silver ore along fissures in Paleozoic
sedimentary rocks. Norman and Stewart (1951,
p. 80) stated that the country rock is Noonday
Dolomite, of Early Cambrian age, and that the cre
deposits are fissure fillings in a fault zone thrat
strikes northwest and dips moderately to the north-
east. The ore is localized at the intersections of the
main fault zone with nearly vertical north-trending
cross fractures. The predominant ore minerals sre
argentiferous galena in the primary ore and cerus-
site and anglesite in the oxidized ore.

SHERMAN DISTRICT

The Sherman district is 10 to 15 miles southwest
of Ballarat, in T. 23 S., Rs. 42 and 43 E,, in the
Argus Range.

The chief gold producers have been the Arondo
and the Ruth gold mines; other mines in the distr’t
worked for lead and silver have also yielded gold
as a byproduct.

There was some activity in the district from the
1890’s through World War I (Norman and Stewart,
1951, p. 38). From 1939 through 1941, the distri«t
produced 14,184 ounces of lode gold. No production
was reported from 1942 to 1959 and data befcre
1932 have not been found.

The deposit at the Arondo mine consists of finely
divided free gold in quartz fragments and stringers
mixed with talcose and clay gangue, and sider‘te
and hematite in a shear zone in granitic country
rock (Norman and Stewart, 1951, p. 38, 49). At the
Ruth mine, the ore consists of free gold associated
with pyrite in iron-stained quartz stringers in a
fissure in quartz monzonite country rock.

UNION DISTRICT

The Union (Inyo Range) district is between lat
36°35’ and 36°45’ N, and long 118°00’ and 118°1(’
W., in the Inyo Range in north-central Inyo County.

Gold deposits were discovered in the 1860’s by
Mexicans (Knopf, 1918, p. 118). Both veins and
placers were worked, but the placers were soon
exhausted. Many veins in the district have been
worked, but the chief producers were the Reward
and Brown Monster veins which produced $200,070
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in gold before 1884 (Knopf, 1918, p. 121). In more
recent years operations in the district have been
desultory. Total gold production for the district
could not be determined, but was estimated to be
between 10,000 and 50,000 ounces. The geology of
the area was described by Knopf (1918, p. 121-122,
pl. 2). The country rock consists of Carboniferous
shale, limestone, and conglomerate, and Triassic
shales, tuffs, and volcanic breccias. These rocks were
intruded by masses of granite and quartz monzonite
and the veins are distributed near the contacts be-
tween the intruded and intrusive rocks. The near-
surface ore is highly oxidized and consists mainly
of quartz and minor amounts of limonite, calamine,
chrysocolla, and wulfenite. Unoxidized ore consists
of quartz with small amounts of pyrite, galena,
sphalerite, and chalcopyrite.

WILD ROSE DISTRICT

The Wild Rose district is at about lat 836°25’ N.
and long 117°07” W., in the Panamint Range.

Deposits were discovered in this area about 1906,
and the peak production period was 1908-17, when
about $11%6 million, chiefly in gold, was produced
from the Skidoo mine (Nolan, 1936b, p. 39). Since
then various lessees have worked the property for
short periods, but production is not known (Norman
and Stewart, 1951, p. 51). Minimum total gold
production for this distriet through 1959 was about
73,000 ounces.

Descriptions of the geology of this area are
sketchy. Nolan (1936b, p. 89) reported that the
deposits are gold-quartz veins in granitic gneiss.
Norman and Stewart (1951, p. 51) stated that there
are two systems of veins in a body of quartz
monzonite and that both have been explored by
more than a mile of underground workings.

WILLSHIRE-BISHOP CREEK DISTRICT

The Willshire-Bishop Creek district, 7 to 17 miles
west of Bishop, is on the east slope of the Sierra
Nevada and in the Tungsten Hills,

This is predominantly a tungsten district, but
some gold has been produced as a byproduct. Activ-
ity began about 1916 and continued through 1959.
The Pine Creek mine, the largest domestic tungsten
producer, was the principal source of gold mined
in the district, and through the 1950’s was the chief
source of gold in Inyo County. The Cardinal Gold
Mining Co. deposit was mined for gold alone, but
it has been closed since 1938 (Bateman, 1956, p.
80). The gold production of this district through
1959 was between 75,000 and 100,000 ounces.

In the mineralized parts of the district the pre-
dominant country rock consists of a comvlex of
granitic to dioritic intrusive bodies and roof pend-
ants and discontinuous septa of metavolcanic and
metasedimentary rocks of varied lithologic types.
The metamorphic rocks are of Paleozoic an1 Meso-
zoic age; the igneous intrusives are of later Meso-
zoic age (Bateman, 1956, p. 9). At the Pine Creek
mine, a folded pendant almost 7 miles long that
consists of marble, biotite-quartz, hornfels, and
metavoleanic rocks is bounded by granite. quartz
monzonite, and hornblende gabbro. The tungsten
ore bodies are in masses of tactite in the marble
along its contact with quartz monzonite. {cheelite
and powellite are disseminated in pyroxene and
garnet tactite. Molybdenum ore shoots are in silici-
fied zones in tactite bodies containing the ore min-
erals molybdenite, chalcopyrite, and bornite. Gold
is recovered from these sulfides during smelting
(Bateman, 1956, p. 22-34).

The deposit at the Cardinal mine is in a shear
zone in quartzite in a quartzite and schist septum
bordered by quartz monzonite and granodiorite. The
ore minerals, which are finely disseminatel in the
sheared quartzite, consist dominantly of pyrrhotite
with lesser amounts of arsenopyrite, sphalerite,
chalcopyrite, pyrite, and molybdenite. Most of the
gold is in the sulfides, but some of it is fre~ (Bate-
man, 1956, p. 80, 81).

KERN COUNTY

Gold was discovered in Kern County in 1851 in
Greenhorn Guilch, near the Kern River, by a mem-
ber of General Fremont’s party. Mining l'egan in
1852 at the Keyes and Mammoth miner in the
Keyes district. From 1880 through 1959 about
1,777,000 ounces of gold was mined, mos‘ly from
lode deposits. The major districts are the Amalie,
Cove, Green Mountain, Keyes, Rand, and Rcsamond-
Mojave.

AMALIE DISTRICT

The Amalie district is between. the south summits
of the Piute Mountains and Caliente Creek in T. 80
S., Rs. 83 and 384 E. The principal mine, the Amalie,
produced $600,000 in gold through 1932 (Tucker
and Sampson, 1933, p. 280-281). Total production
of the district through 1959 was about 30,000
ounces; nearly all production was from loc'e mines.

The country rock is dominantly granitic and con-
tains narrow belts of schist and slate. Mot of the
veins are found in quartz porphyry.
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COVE DISTRICT

The Cove district is 45 miles northeast of Bakers-
field near Kernville, in T. 25 S., R. 33 E.

In the late 1850’s a few placers were worked in
the Cove district by the more persistent of the
prospectors drawn to the area by the original dis-
coveries in Kern County, along the Kern River, in
1851. Gold-bearing quartz veins were found in 1860.
The towns of Quartzburg and Kernville, which were
founded in the boom that followed, experienced a
period of orderly growth and prosperity. The Big
Blue mine of Kern Mines, Inc., was discovered early
in the history of the district. The mine became the
major producer and was credited with $1,746,910
in gold to 1933 (Tucker and others, 1949, p. 211);
most of this production was in the first few years
of the mine’s activity. In 1883 most of the workings
were destroyed by fire, and the mine was inactive
until 1907 when the first of several unsuccessful
attempts was made to rehabilitate the property.

Total gold production of the district through 1959
was about 262,800 ounces; none had been reported
since 1942,

The country rock consists of metasediments—
phyllites, quartzites, and limestone of the Kernville
Series of Carboniferous(?) age, and the Isabella
Granodiorite and acidic dikes of Jurassic(?) age.
The granodiorite is probably related to the main
Sierra Nevada batholith (Prout, 1940, p. 385-389;
Miller and Webb, 1940, p. 378).

The metamorphic rocks are intensely deformed
and crumpled by the intrusive rock. Along the east
edge of the Cove district is the north-trending Kern
Canyon fault, the major structure in the area.

Ore deposits consist of veins which seem to be
related to the closing stages of igneous activity. The
veins occur in shear zones, parallel to the Kern
Canyon fault, and are associated with acidic dikes
that cut the granodiorite and metasediments (Prout,
1940, p. 386, 391-392). The veins are dominantly
quartz with small amounts of calcite. The ore min-
erals are gold, which occurs in the free state, ar-
senopyrite, galena, and sphalerite (Prout, 1940,
p. 411-412).

GREEN MOUNTAIN DISTRICT

The Green Mountain district includes the area
between Piute, on the west slope of the Piute Moun-
tains, and the edge of Kelsey Valley, on the east side
of the Piute Mountains.

Gold production of this district through 1959 was
about 33,100 ounces. The Bright Star mine was the
major producer, with an estimated $600,000 total
output (Tucker and Sampson, 1933, p. 280).

Bedrock in the area consists of metasedimentary
rocks of the Kernville Series of Carboniferous(?)
age and Isabella Granodiorite of Jurassic(?) age
(Miller and Webb, 1940, p. 849-358). The metasedi-
mentary rocks occur in northwest-trending bands
and include marble, phyllite, mica schist, and
quartzite. The gold deposits are in small, but rich,
shoots in narrow quartz veins.

KEYES DISTRICT

The Keyes district, 835 miles north of Caliente in
T. 26 S., Rs. 32 and 33 E., produced about 39,600
ounces of gold through 1959, all from lodes.

Detailed accounts of the history and geolog of
this district were not found; however, Tucker and
Sampson (1933, p. 283) reported that the deposits
in the district are in narrow high-grade vein- in
granite.

RAND DISTRICT

The Rand district is on the San Bernardino-Kern
County line. Randsburg, 45 miles northeast of
Mojave, is in the center of the district. Althcugh
more than half the area is in San Bernardino
County, nearly all the gold mined in the disfrict
has come from the western part, in Kern County.
This is the most important district in Kern County,
and it contains the largest gold mine in the county,
the Yellow Aster. Gold has been the chief com-
modity mined ; silver has been a byproduct.

Placer gold was discovered in the winter of 1893—
94 at Goler Wash, 9 miles northwest of Randsburg,
and by 1895 the lode deposits of the Yellow Aster
mine were developed (Hess, 1910, p. 31-32). Of the
estimated $9 to $10 million worth of ore mined
before 1910, the Yellow Aster produced $6 million
(Hess, 1910, p. 32).

Tucker and Sampson (1933, p. 285-286) gave
estimates of the production and a brief account of
the geology. Gold production through 1959 was
836,300 ounces, all but about 1,700 ounces was
from lode mines.

The country rock in the gold-producing par® of
the distriet consists of the Rand Schist and the
Atolia Quartz Monzonite which intruded the sclist.
Numerous rhyolite pipes, dikes, and sills of late
Miocene age are found locally. Gold ores occur in
fissure veins and as impregnations and stockworks
in both the monzonite and Rand schist. The
strongest veins have been found to be in two sys-
tems—one strikes N. 80° E. and the other, north-
west. The principal vein minerals are quartz, ar-
senopyrite, pyrite, galena, gold, scheelite, iron
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oxides, and calcite. Only the oxidized parts of the
veins have been mined.

ROSAMOND-MOJAVE DISTRICT

The Rosamond-Mojave distriet is 4 miles south-
west of Mojave, in Tps. 10 and 11 N,, Rs. 11, 12,
and 18 W. Production from this district, all from
lode mines, to about 1933 was about $314 million
in gold and silver, and gold was apparently the
major commodity. This includes production from
the Tropico mines, which are a short distance out-
side the district (Tucker and Sampson, 1933, p.
280-284). Total gold production through 1959 was
about 278,250 ounces.

Granite, the oldest rock in the district, is overlain
by rhyolite porphyry, which is well exposed through-
out the area. The rhyolite porphyry is overlain
by sheets and remnants of rhyolite (Tucker and
Sampson, 1933, p. 283). Gold deposits are in steeply
dipping quartz veins in the rhyolite porphyry that
seem to flatten at depth and then follow the
porphyry-granite contact. The veinfilling consists
of quartz, granite fragments, calcite, ferruginous
clay, and manganese (Tucker and Sampson, 1933,
p. 284). Native gold occurs in association with
pyrite, chalcopyrite, and minor amounts of galena,
marcasite, and sphalerite. The silver minerals are
cerargyrite and argentite (Tucker and Sampson,
1933, p. 284).

OTIIER LOCALITIES

Several additional gold-producing localities in
Kern County were listed by Tucker and Sampson
(1933, p. 280). These are the Joe Walker mine, 7
miles northwest of Piute in T. 29 S., R. 33 E., with
a production valued at $600,000; the St. John mine,
16 miles south of Weldon in T. 28 S., R. 35 E., with
a production worth $700,000; and the Pine Tree
mine in T. 11 N, R. 15 W., which produced $250,000
worth of gold. The Pioneer district, mentioned by
Tucker and Sampson (1938, p. 280) as having pro-
duced $500,000 in gold, could not be located, and no
additional data on this district were found in the
literature.

LASSEN COUNTY

Gold production from Lassen County has come
mainly from the Diamond Mountain and Hayden
Hill districts.

Production for 1880-1959 was 107,200 ounces.
There probably was considerable production, espe-
cially from placers, before 1880, but no systematic
records of this have been found.

DIAMOND MOUNTAIN DISTRICT

The Diamond Mountain district is 6 miles south
of Susanville in T. 29 N,, Rs. 11 and 12 E.

In the early days, most of the producticn was
from placers; later it was almost entirely from
lodes. The total recorded gold production through
1959 was 21,800 ounces, of which at least 9,700
ounces came from placers.

The district is underlain by intrusive rccks of
Mesozoic age that are overlain by Tertiary gravels,
lava, and alluvium (Averill and Erwin, 1936, p.
409-422). The intrusive rocks consist of biotite-
quartz diorite, hornblende-quartz diorite, and gran-
ite. Overlying the gravels and capping some of the
mountains are andesite lavas of Pliocene agn.

The lode deposits are gold-quartz veins that occur
in all three types of the igneous rocks, kut the
most productive deposits are in the biotite-auartz
diorite. The Tertiary gravels are auriferows and
have been mined locally.

HAYDEN HILL DISTRICT

The Hayden Hill district is in north-central Las-
sen County, in Tps. 36 and 37 N., Rs. 10 and 11 E.

Estimated production for 1880-1959, utilizing
estimates of Hill (1915, p. 32), was about 116,000
ounces, and all may be attributed to the lode mines,
because there is no record of any placer procuction.

Gold was discovered in this district in 1870; in
1873 it produced $40,000 in gold. The periods 1880-
84 and 1904-9 were the most productive. In 1910
most of the town of Hayden Hill was destroyed by
fire (Hill, 1915, p. 30-31), and the district remained
almost inactive through 1959.

The geology of this district was described by
Hill (1915, p. 30-38), and the following is from his
report. The country rock in the Hayden Hill district
is rhyolite tuff of Tertiary age. This is cut by two
sets of gold-bearing quartz veins of late Tertiary
age; one trends N. 68° W., the other N. 38° E. Un-
consolidated fault breccia fills many of the veins.
Gold, accompanied by pyrolusite, occurs with fine
sandy material in the veins.

LOS ANGELES COUNTY

Gold was mined in Los Angeles Countr—long
before James Marshall’s discovery in El Dorado
County in 1848—by Spaniards and Mexicans who
worked placers 35 miles northwest of Los Angeles
from 1834 to 1838. During the rush to California
many prospectors settled in the Los Angeles area,
where in 1857-58 more than 6,000 peop'e were
mining gold (Gay and Hoffman, 1954, p. 497).
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Most of the production from the county was from
lode deposits, although the San Gabriel district pro-
duced considerable placer gold. Gay and Hoffman
(1954, p. 497) reported total county gold produc-
tion at more than $214 million (about 109,200
ounces). From 1957 through 1959 gold mining was
restricted to small yields from itinerant sand-and-
gravel operations.

Gold has been mined at many places in the
county. Some of the larger producers are the Acton
and Neenach lode districts, the Bouquet and Texas
Canyon placer districts, and lode and placer districts
in the San Gabriel Mountains near Mount Baldy
and in eastern San Gabriel Canyon. More than half
the county production from 1880 through 1953
came from the Governor lode near Acton (Gay and
Hoffman, 1954, p. 497).

ACTON DISTRICT

The Acton (Cedar and Mount Gleason) district,
in north-central Los Angeles County, produced at
least 50,000 ounces of gold during 1880-1959, all
attributed to lode mines, the most important of
which was the Governor mine.

Pyritiferous gold-bearing veins occupy faults and
zones of fractures in basic intrusives and meta-
morphic rocks of the Pelona Schist (age unknown)
and in the San Gabriel Complex of Precambrian (?)
age (Gay and Hoffman, 1954, p. 494).

ANTELOPE VALLEY DISTRICT

The Antelope Valley district is in northwest Los
Angeles County, south of Neenach, along the Kern
County line.

Gold was discovered in this area in 1934, and a
small rush immediately followed. Although many
claims were staked and many pits were dug, only
the group of claims controlled by the Rivera Mining
Co. was successful. Most of the mining was done
during the first few years, and by 1946 all prop-
erties were idle (Wiese, 1950, p. 47). Total produc-
tion was about 9,700 ounces of gold.

The country rock in the vicinity of the gold
deposits is quartz monzonite of Jurassic(?) age. It
contains large inclusions of limestone, hornfels, and
quartzite, which are remnants of a metasedimentary
sequence tentatively regarded to be of Paleozoic age
(Wiese, 1950, p. 18-19).

The ore deposits are in quartz veins along the
contact between the quartz monzonite and meta-
sedimentary rocks. The gold occurs free in the
quartz or is associated with sulfides that are present
in small amounts (Wiese, 1950, p. 47).

SAN GABRIEL DISTRICT

The San Gabriel district, in east-central Los
Angeles County, has produced both placer and loc<e
gold. The San Gabriel River area has been worked
intermittently for placer gold since 1848, but ro
production was reported for 1957-59. Before 1874,
more than $2 million worth of placer gold (about
100,000 ounces) was mined; since 1880, about
20,000 ounces was mined. The lodes are credited
with 50,000 ounces of gold (Gay and Hoffman,
1954, p. 495-496), most of which was probably
mined before 1880. Total production for the district
was about 165,000 ounces.

The lode deposits consist of gold-quartz veins that
cut metamorphosed igneous and other metamor-
phosed rocks of the San Gabriel complex (Gay ard
Hoffman, 1954, p. 495). The veins are narrow ard
discontinuous, and the ore shoofs are irregular'y
distributed.

MADERA COUNTY

A variety of metals and nonmetals occurs in eco-
nomic amounts in Madera County. In addition to
gold, there are important tungsten deposits ard
occurrences of natural gas.

Madera County was formed from part of Fresro
County in 1893, and included within the new county
were nearly all the productive gold mines. Gold-
quartz ore was found at or near the contact of the
Sierra Nevada batholith with pre-Cretaceous schist
and slate in an area that extends from Grub Gulch
to Hildreth (Logan, 1950, p. 447). In the 1950’s
small amounts of gold came from dredging opera-
tions along the Fresno, Chowchilla, and San Joaquin
Rivers. After 1954 gold mining virtually ceased; ro
production was reported in 1959. Total producticn
for the county through 1959 was 79,281 ounce~.
mostly from placers. It has not been possible to
delineate any mining districts that have produced
as much as 10,000 ounces of gold.

MARIPOSA COUNTY

Mariposa County, the southernmost of the Mother
Lode counties, has had a long and productive min-
ing history. Most of the gold has come from lode
mines on the Mother Lode and West Belt and lode
and placer mines in the Hornitos district. Quate»-
nary gravels have been productive along the Merced
River and near Mormon Bar. Before 1900, un-
recorded amounts of gold were mined from Tertiary
placers in the Blanchard district in the Jawbone
Ridge area and on the ridge between Moore ard
Jordan Creeks.
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Gold production of Mariposa County for 1880-
1959 was about 2,144,500 ounces: about 583,500
ounces came from placers and about 1,561,000
ounces came from lodes. Production before 1880 has
not been determined.

Gold mining began at an early date in the county.
Gravels along Agua Fria and Mariposa Creeks
were worked before 1849 and were thoroughly
mined out by the hordes of prospectors who over-
ran the area during the gold rush of 1849. By July
1849 a stamp mill was processing ore from the first
lode discovery in the county, the Mariposa mine on
the Mother Lode (Bowen and Gray, 1957, p. 39, 43).

Lode mining in Mariposa County was inhibited
by the controversial Las Mariposas land grant
which gave title to 14 of the 24 miles of the Mother
Lode in the county to Gen. John C. Fremont. This
grant was unsurveyed and was made before gold
was discovered. Long before Fremont attempted to
establish his right, the grant was overrun with
prospectors and miners, who understandably were
reluctant to give up what they considered just
claims. After years of conflict in and out of the
courts, Fremont's claim to the grant was formally
recognized. But by then the property was plagued
by mismanagement and inefficiency and the mines
never fulfilled the expectations of the authorities
who evaluated them (Julihn and Horton, 1940, p.
95-96).

Another large estate, the Cook estate, which en-
compassed most of the mines along a 2-mile length
of the Mother Lode in the Coulterville area, further
complicated operations on the Mother Lode in Mari-
posa County (Julihn and Horton, 1940, p. 96-97).

Despite the early frustrations, lode mining in
Mariposa County flourished and was especially sue-
cessful in the late 1930’s and early 1940’s before
most of the mines closed in compliance with War
Production Board Order L-208 issued in October
1942, After World War II gold mining declined,
and during 1950-59 the average annual gold output
was less than 1,000 ounces.

The western two-thirds of the county is under-
lain by metasedimentary rocks and metavolcanics
of Paleozoic and Late Jurassic age, and the eastern
one-third is underlain chiefly by intrusives of Late
Jurassic or Early Cretaceous age (Bowen and Gray,
1957, p. 45). The intrusive rocks consist of various
types of granitic and peridotitic rocks, but biotite-
hornblende granodiorite is predominant.

HORNITOS DISTRICT

The Hornitos district, in western Mariposa
County at lat 37°30 N. and long 120°14’ W, is

noted for gold production from both placers and
lodes.

In the early days the Quaternary grevels of
Hornitos Creek yielded considerable gold, bt these
were nearly exhausted before 1900. The lode mines
are all west of the Mother Lode, in the zone of veins
referred to as the West Belt. Total production from
the district is not known, but a minimum of 500,000
ounces seems to be a reasonable estimate.

The gold deposits of the West Belt are in veins
that cut several rock types, chiefly metasedimentary
rocks of the Mariposa Formation of Jurassic age.
The Mariposa is intruded locally by serpentinized
peridotite, pyroxenite, basic intrusives altered to
hornblende schists, and acid intrusives such as
granite and granodiorite (Julihn and Hortcn, 1940,
p. 116-117). Most of the gold deposits are along
contacts of igneous rocks and metasedimentary
rocks.

MERCED RIVER PLACERS

Quaternary gravels along the Merced River west
of Bagby were a source of placer gold in the late
1860’s and 1870’s (Bowen and Gray, 1957, p. 187),
but little activity has been reported in recert years.
Production from these deposits is not known, but
probably was at least 50,000 ounces of gold.

MORMON BAR DISTRICT

The Mormon Bar district isin T. 5 S,, F., 18 E,,
about 214 miles south of the town of Mariposa.

In the early days of mining in Mariposa County,
the headwaters of Mariposa Creek near Mormon
Bar was the scene of considerable placer activity.
By 1870, however, the deposits, which were only
about 6 feet thick, were almost worked out, and
thereafter the placer output of the entire county
averaged only a few hundred ounces per year
(Julihn and Horton, 1940, p. 159, 162). In the late
1930’s a slight revival took place, and the gravels
at Mormon Bar were worked industriously by drag-
line (Julihn and Horton, 1940, p. 159). Total gold
production for the district is estimated ot about
75,000 ounces.

MOTHER LODE AND EAST BELT DISTRICTS

The Mother Lode, which has its southern termi-
nus in Mariposa County, is a northwest-trending
zone that is 8 or 4 miles wide and extends from the
town of Mormon Bar northward through Coulter-
ville into Tuolumne County. Roughly parallel veins
east of this zone are referred to as the East Belt.

Though much has been said about the production
of the Mother Lode, the mines of the East Belt and
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West Belt (Hornitos) districts have produced most
of the lode gold in Mariposa County. Recorded pro-
duction from mines on the Mother Lode to about
1939 totaled $6,300,000 (Julihn and Horton, 1940,
p. 103-116). Prominent among these are the Prince-
ton, Pine Tree and Josephine, and the Mount Ophir.
The East Belt in Mariposa County is a continuation
of the same belt in Tuolumne and Calaveras Coun-
ties, to the north. Incomplete production data from
individual mines give a minimum total of almost
$12 million in gold to about 1939 (Julihn and
Horton, 1940, p. 134-158). The major mines in this
area are the Original and Ferguson, Hite, and
Mariposa. Total gold production of the Mother Lode
and East Belt districts through 1959 was approxi-
mately 1,009,000 ounces.

The geology of the Mother Lode, East Belt, and
West Belt has been discussed on pages 55-57.

PLACERS IN TERTIARY GRAVELS

Placers in Tertiary gravels at three localities
were reported by Bowen and Gray (1957, p. 189)
to be gold bearing: in the Blanchard district in the
northwestern part of the county; along the Tuo-
lumne County line, just south of Jawbone Ridge;
and on the ridge between Moore and Jordan Creeks,
4 or 5 miles northwest of Bower Cave.

The protective cap of Tertiary lavas that pre-
served the gravels in counties to the north probably
did not extend as far south as Mariposa County;
consequently, most of the Tertiary alluvial deposits
have been eroded away. The remaining deposits
yielded considerable gold in the early days, but their
production is unrecorded. They probably produced
a maximum of about 75,000 ounces of gold.

MERCED COUNTY

Merced County, which adjoins Mariposa County
on the southwest, has produced considerable gold
from one general locality—the alluvial plain of the
Merced River between Merced Falls and Snelling.
Small quantities of gold were mined in the early
days; then in 1907, the Yosemite Mining and
Dredging Co. began operating the first connected
bucket dredge in the country, and immediately pro-
duction doubled. From 1929 to 1943 several bucket
dredges operated in the Snelling area—this was the
era of peak gold production for Merced County
(Davis and Carlson, 1952, p. 221-222). The War
Production Board Order L-208 of 1942, rising costs,
and resoiling ordinances all contributed to 2 marked
decline in large-scale dredging, and gold mining in
Merced County never regained the magnitude of
the 1930’s.

Total production from 1880 through 1959 was
about 516,346 ounces, all from placers.

MODOC COUNTY

Modoc County produced about 14,400 ounces of
gold from 1880 through 1959. The High Grade dis-
trict, in the northeast corner of the county, has

| been the only important gold-mining area.

Gold was first discovered in the district in 1870,
but it was not until 1909 that any great intevest
was shown in prospecting the area (Hill, 1915,
p. 38). Apparently the district was never develomed
on a large scale, and it is doubtful that the t»tal
production by 1959 exceeded 11,000 ounces of gold.

The country rock in the district consists ¢f a
series of andesite, rhyolite, and basalt lava flows
that have been displaced and tilted by movemrent
along generally north-trending normal faults. The
ore deposits are in quartz veins and mineralized
breccia zones in rhyolite and andesite. The vein
minerals are quartz, adularia, and small amounts
of pyrite and gold (Hill, 1915, p. 40-47).

MONO COUNTY

Mining began in Mono County in 1862, when
silver ore was discovered at Blind Springs Hill
(Sampson and Tucker, 1940, p. 117), but gold nrin-
ing became commercially important some time later.
The most important lode districts were Bodie and
Masonic. Small amounts of placer gold have k<en
mined near the headwaters of the Walker River,
Virginia Creek, and Dog Creek, and at Bodie Dig-
ging, north of Mono Lake (Sampson and Tucker,
1940, p. 121). According to Rinehart and Foss
(1956, p. 16), scattered mines in the Casa Diablo
Mountains quadrangle have produced less than
$1 million in gold and silver.

Total gold production for the county from 1880
through 1959 was 1,176,200 ounces, the bulk of
which was lode gold. More than 90 percent of this
came from the Bodie district. The following sam-
mary of the geology has been prepared from reports
by Sampson and Tucker (1940, p. 118) and Rine-
hart and Ross (1956).

The western part of the county is underlain pre-
dominantly by granodioritic rocks of the Sievra
Nevada batholith and a narrow belt of lower Paleo-
zoic or Precambrian metasedimentary rocks. The
Benton Range, in the southeastern part of the
county, is also composed of these rocks. Most of the
remainder of the county is underlain by bodies of
granitic rocks, diorite, and gabbro, of Cretaceous
(?) age, and by basalt and rhyolite flows and rrvo-
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lite tuff of Tertiary and Quaternary age. Granitic
stocks of Cretaceous(?) age form the White Moun-
tains, at the southeast boundary of the county, and
Blind Springs Hill, east of Benton.

BODIE DISTRICT

The Bodie district is in northeast Mono County,
in T. 4 N,, R. 27 E. Mining was started in 1860,
and the district was active until 1955. Total gold
production was 1,456,300 ounces, most of which
came from the Standard mine.

Country rock in the district consists of a “com-
plex of igneous rocks and breccias” overlain (per-
haps along a fault) by Tertiary hornblende andesite
(Brown, 1908, p. 343-344). Ore bodies occur in
three sets of auriferous quartz veins in the andesite
(Brown, 1908, p. 345-346).

MASONIC DISTRICT

The Masonic district is in northeast Mono
County, in T. 6 N., R. 26 E. Gold oceurs in quartz
veins in metamorphie rocks and granite. The Pitts-
burg-Liberty mine, with a record of $470,000 in
gold (about 34,000 ounces), has been the important
producer (Sampson and Tucker, 1940, p. 121). The
district was- active on a small scale in 1959. No de-
tailed descriptions of the geology were found.

NAPA COUNTY

Total recorded gold production for Napa County
is 23,225 ounces, all from the Calistoga district in
the northwest corner of the county. The first gold
production recorded was in 1875 when $93,000 in
combined gold and silver was listed (Davis, 1948,
p. 165). Intermittent production continued to 1941.
Gold has been a byproduct from the Palisade and
Silverado silver mines (Davis, 1948, p. 183). No
other information on this district could be found.

Along the eastern border of the county is a
4-mile-wide belt of folded siltstones, sandstones,
and a few limestones composing the Shasta Series,
of Cretaceous age (Davis, 1948, p. 162). These
rocks are flanked on the west by a 114-mile-wide
strip of the Jurassic Knoxville Formation, which is
the lower, conglomeratic unit of the Shasta Series
(Weaver, 1949, p. 21-22). The remainder of the
northern half of the county is underlain by meta-
morphic and cherty sedimentary rocks and associ-
ated basic intrusive rocks of the Franciscan Group,
of Jurassic age. In the western part of the county,
the east side of the Napa Valley is covered by a
thick section of Pliocene volcanice rocks, and on the
west side of the valley, the Shasta Series is over-
lain locally by Pliocene voleanic rocks.

NEVADA COUNTY

The gold-quartz mines of the Grass Valley-
Nevada City distriet in Nevada County have been
the most productive in the State, and the Empire
mine in the same district was in continuous opera-
tion from 1850 to 1940, which at that time was the
longest period of operation for any gold mine in
the country (Logan, 1941, p. 8375). Placer produc-
tion has also been significant, especially in the early
days; however, no consistent records have been
kept. Tertiary gravels on San Juan Ridge, North
Columbia, Sailor Flat, Blue Tent, Scotts Flat,
Quaker Hill, and Red Dog-You Bet still contain
tremendous reserves, but these are for the most
part undeveloped because of the curtailment of hy-
draulic mining.

The total gold production of the county from
1849 through 1959 was 17,016,000 ounces, including
Lindgren’s (1896, p. 26) estimate of $133,800,000
in gold. Since 1903, when placer and lode produc-
tion have been reported separately by the U.C'. Geo-
logical Survey (1904-24) and U.S. Bureau of Mines
(1925-34, 1933-66), 286,655 ounces of placer and
7,119,353 ounces of lode gold have been mined in
the county.

GRASS VALLEY-NEVADA CITY DISTRICT

Because the towns of Grass Valley and Mevada
City, which form the center of the Grass "7alley-
Nevada City district, are only 4 miles apart and
because of their similarity in geology, distribution
and mineralogy of veins, and common history and
development, they are discussed together.

The initial rush to this area took place in 1850
after rich gravels were discovered near the present
site of Nevada City. In October of the same year,
the first lode discovery was made at Gold FI¥ill on
the outskirts of Grass Valley (Johnston, 1940,
p. 19). Almost immediately the towns of Grass
Valley and Nevada City were founded; they grew
rapidly, prospered, and became permanent com-
munities.

By 1851 quartz mines had been developed at
Nevada City, but these early ventures failel. The
miners turned to working the rich Tertiary gravels
on a large secale by introducing hydraulic methods
(Lindgren, 1896, p. 19). The discovery at Gold Hill
was followed by discoveries of veins at Ophir Hill,
Rich Hill, and Massachusetts Hill, and by 1867
most of the major mines of the district had been
located. Grass Valley, where 1,600 men were work-
ing and 284 stamps were crushing the ore, was then
one of the leading camps in California (Jol'nston,
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1940, p. 19). Meanwhile new discoveries of lode
deposits were made at Nevada City, and quartz
mining became dominant there after 1880. Some of
the important mines at Nevada City are the Cham-
pion, Providence, Canada Hill, Hoge, and Nevada
City. The Empire, North Star, and Idaho-Maryland
mines have accounted for more than two-thirds of
the production of Grass Valley and have exerted
considerable influence on the economic life of the
community. Indeed, in 1988 and 1939 the Idaho-
Maryland had the largest gold output of any mine
in the State. In recent years activity has declined
in the district, and in 1957-58 most of the produc-
tion was from cleanup operations at the Empire
and North Star mines.

Production of the Grass Valley-Nevada City dis-
trict is difficult to determine accurately because of
the incompleteness of the early records. Of the esti-
mated $118 million worth of production from 1849
to 1893, at least 60 percent was credited to the lode
mines (Lindgren, 1896, p. 28). From 1903 through
1958, Nevada County produced 7,119,353 ounces of
lode gold and 286,655 ounces of placer gold. Almost
all of the lode gold is assumed to have come from
the Grass Valley-Nevada City district. Converting
Lindgren’s estimate to ounces, the total production
of the district through 1959 was approximately
10,408,000 ounces of lode gold and 2,200,000 ounces
of placer gold.

The reports of Lindgren (1896) and Johnston
(1940) have been drawn upon for the following
discussion of the geology of the district.

At the Grass Valley camp, the oldest rocks are
schists and slates of the Calaveras Formation, of
Carboniferous age, and relatively unaltered clay
slates of the Mariposa Formation, of Jurassic age.
Igneous rocks in the area consist of large masses
of diabase, porphyrite, and amphibolite schist of
Carboniferous to Jurassic age and serpentine, gab-
bro, diorite, granodiorite, and quartz porphyry, of
Jurassic and Cretaceous age. Andesite flows of Ter-
tiary age cover large areas east and southeast of
the town of Grass Valley. The most characteristic
geological feature of the Grass Valley camp is the
elongate body of Cretaceous granodiorite which is
5 miles long and 14 to 2 miles wide. The ore de-
posits are gold-quartz veins in the granodiorite
mass and in the serpentine, porphyrite, and diabase
wallrock. The veins in the granodiorite, porphyrite,
and diabase, in the central and southern part of the
camp, strike north or slightly northwest, parallel to
the contact of the intrusive. Veins in the northern
part of the camp are north of the granodiorite and
are in serpentine, These strike predominantly east.

Quartz is the principal vein material, and it ap-
pears in several textural types representative of
successive stages of mineralization. Comb quartz,
milky quartz, ribbon quartz, and brecciated quartz
are the most common varieties. Ankerite and calcite
are common gangue minerals but are less abundant
than quartz. The principal sulfides are pyrite, ga-
lena, and sphalerite; also present, but less common,
are arsenopyrite and chalcopyrite. Gold occurs alcng
cracks and grain boundaries in the sulfides and in
brecciated quartz. Commonly bounding the ore
shoots in the granodiorite are vertical or steenly
dipping fractures, called crossings, that strike
northeast, normal to the long axis of the granocio-
rite body.

The Nevada City camp, about 4 miles northe~st
of Grass Valley, is at the south end of a large body
of granodiorite that extends northward into Butte
County. This mass is separate from the stock at
Grass Valley but is probably of the same age.
A narrow belt, 400 to 1,500 feet wide, consisting of
argillites, quartzites, and mica schists of the Czla-
veras Formation, is in contact with the southern
end of the granodiorite and crosses the Neveda
City camp in a northwesterly direction. Masses of
porphyrite, diabase, and amphibolite schist, of Car-
boniferous to Jurassic age, form irregular lenses
and bands southwest of the Calaveras Formation.
North of the town of Nevada City are several ridges
of Tertiary gravels capped by andesite lava flows.
In general, the veins of Nevada City are miner-
alogically similar to those at Grass Valley, the main
difference being the larger amount of coarse gnld
in the Grass Valley veins. The Nevada City ve'ns
are concentrated in the vicinity of the granodior:te-
country rock contact and they are arranged into
two systems: (1) a system that trends west-north-
west with steep dips to the north or south, ¢und
(2) a system that trends north with medium ezst-
ward dips and contains the most productive veins.

MEADOW LAKE DISTRICT

The Meadow Lake district, 35 miles east of Grss
Valley, is a relatively minor lode district and I as
been inactive since 1905. Production, which began
in 1863, totaled at least 10,000 ounces of gold, but
records are fragmentary.

Bedrock consists of granodiorite intruded into
and bordered on the east by diabase and eruptive
rocks (Wisker, 1936, p. 192-194). Most of the veins
are in the granodiorite, a few are in the diabz<e.
There are two productive vein systems: the major
one trends N. 25° W.; the other, composed of
smaller veins, ranges from N. 45° W, to N. 85° W.
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Some of the larger veins are remarkably persistent
and can be traced for as much as 6,000 feet on the
surface. High amounts of pyrite, arsenopyrite, and
chalcopyrite are present in the veins. Quartz is not
as abundant as it is in the typical California gold-
quartz veins. Free gold is associated with pyrite
and rarely with quartz.

TERTIARY PLACER DISTRICTS

The Tertiary placer districts include the placer
deposits in the following areas: San Juan Ridge,
North Columbia, Sailor Flat, Blue Tent, Scotts Flat,
Quaker Hill, and Red Dog-You Bet.

Most of the placer production of Nevada County
before 1900 came from hydraulic mining of the
Tertiary gravels from these localities. The produc-
tion of individual areas is not known, but Lindgren
(1911, p. 133) estimated that their aggregate pro-
duction through 1909 was at least $60 million in
gold. After passage of the California Debris Com-
mission Act of 1893, many operators closed down,
even though huge reserves of auriferous gravels
still remain in these areas. In recent years, produc-
tion from these areas has been sporadic and small
scale.

PLACER COUNTY

Placer County, noted chiefly for its placer mines,
has also produced substantial lode gold particularly
from the Ophir district. Gold was discovered in
1848 in Auburn Ravine. In the 1850’s, bars in the
American River and its tributaries were worked,
and quartz mining also began. In the Foresthill
Divide area, Tertiary channels were mined by drifts,
and in the Dutch Flat-Gold Run, Iowa Hill, and
Yankee Jim districts, gold was extracted from
gravels by hydraulic methods. The Michigan Bluff
placers have also been productive.

The center of lode mining in Placer County is the
Ophir district. Gold-quartz mines were active in the
Canada Hill district (Logan, 1936, p. 10), but pro-
duction from this area could not be ascertained.
Logan (1936) described the gold deposits of this
county and was the chief source of information for
the production and description of the districts.
Total production for the county from 1880 through
1959 was about 2,014,000 ounces.

DUTCH FLAT-GOLD RUN DISTRICT

The Dutch Flat-Gold Run district is along the
north boundary of Placer County on the system of
Tertiary channel deposits that extends south from
Nevada County.

Placer mining began in 1849, and by 1857 hy-

draulic and drift mines were producing on a fairly
large scale. Though early records are almost non-
existent, it was estimated (Logan, 1936, p. 58,
65-70) that the district produced about 479,000
ounces of gold to 1935. In recent years, because of
high costs and restrictive legislation, prod-ction
has decreased to less than 1,000 ounces per year.
Total production through 1959 was about 492,000
ounces.
FORESTHILL DISTRICT

The Foresthill district is in south-central Placer
County. Foresthill Divide is a complex systom of
Tertiary channels capped by lavas. The gravels
have been extensively worked by drift mines which
reached their peak of productivity in the 1860’s
(Logan, 1936, p. 49). Before 1868 the Independence,
New Jersey, and Jenny Lind mines prcduced
$2,400,000 in gold. Estimates of production of indi-
vidual mines given by Logan (1936, p. 51-80) give
a minimum total for the district of about 338,000
ounces of gold. In recent years, the district has
been virtually dormant. Total gold production
through 1959 was about 344,000 ounces.

IOWA HILL DISTRICT

The Iowa Hill district is about 5 miles east of the
town of Colfax. Thick Tertiary gravels have been
worked by hydraulic and drift mines in this district
(Lindgren, 1911, p. 148-149). The Morning Star
mine, with a production worth $1,750,000 to 1901,
was the largest of the drift mines (Logan, 1936,
p. 71). Total production of this district to 1910 was
about $10 million (Lindgren, 1911, p. 149). 1% ac-
tivity has been reported in the area since I efore
1932, except in 1958 when about 300 ounce~ was
produced.

MICHIGAN BLUFF DISTRICT

The Michigan Bluff district is in southern Placer
County, about 5 miles east of Foresthill.

From 1853 to 1880 considerable hydrauli= and
drift mining was done in the Tertiary clannel
gravels that underlie the eastern part of Forasthill
Divide at Michigan Bluff. According to Logan
(1986, p. 53-70), an area of 40 acres yielded $~ mil-
lion in gold. The Big Gun mine with an output of
about $1 million to 1882 was the largest individual
producer of the hydraulic mines, and the Hidden
Treasure mine was the most productive of ¢l the
drift mines in the Tertiary gravels in the State,
with a total of about $4 million in gold. Severzl lode
mines were important gold producers—the Pioneer,
with $900,000 in gold, and the Rawhide, with
$300,000, were the most productive.
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The total gold production of the district through
1959 was about 300,000 ounces. In recent years ac-
tivity has slackened, and during 1942-59 less than
100 ounces per year was reported.

No details on geology or history could be found.

OPHIR DISTRICT

The Ophir district, near Auburn, is the most pro-
ductive lode-gold district of Placer County; it also
has produced significant amounts of placer gold.
The first reported production from the quartz mines
was in 1867, when the Green Emigrant mine yielded
$100,000 (Logan, 1936, p. 28). In the 1870’s many
mines were developed, and although not all pros-
pered, the district continued to be moderately active
until 1921, From about 1936 to 1942 the mines were
very productive, but during 1942-59 less than 100
ounces per year was produced. The chief lode mines
were the Crater, Bellevue, Oro Fina, and Three
Stars. Total estimated lode production of the dis-
triet through 1959, including Logan’s (1936, p. 29)
estimate of $3 million (145,800 ounces), is about
255,500 ounces.

Placers along the American River in the Ophir
district were worked as early as 1850, but these
shallow gravels were exhausted by 1880 (Logan,
1936, p. 49). The production for these years is un-
known. In the late 1980’s, dredges started working
the gravels near Loomis and in a few years recov-
ered more than 73,000 ounces of goid.

The geology of the district was briefly described
by Logan (1936, p. 89). Granite, which is the
eastern part of a batholith, is intruded into am-
phibolite schist. The ore deposits are near the con-
tact and are found in both the granite and in the
schists. The gold occurs in lenticular quartz veins
and is associated with small amounts of pyrite,
galena, sphalerite, and copper sulfides.

RISING SUN MINE

The Rising Sun mine, 114 miles west of Colfax,
with an estimated total production of $2 million in
gold (Logan, 1936, p. 84), is the leading lode-gold
producer in Placer County.

Opened in 1866, the mine produced continuously
until 1884. Thereafter it was in operation for sev-
eral brief periods, the most recent on record was in
1932. The Rising Sun deposit is in a zone of altered
diabase, serpentine, and slate of the Mariposa For-
mation of Jurassic age, near a large stock of gab-
bro. The main vein averaged 18 inches in width
and contained rich pockets of free gold in quartz
(Logan, 1936, p. 34).

PLUMAS COUNTY

Placer deposits in the Tertiary gravels in Plumas
County were worked on a large scale by hydrauli~
methods in the early years. The peak production
was during 1855-71, when at least $60 million
(about 2,912,000 ounces) in gold was shipped frorm
the La Porte district alone (Lindgren, 1911, p. 103).
Lode mines also were developed at an early date,
especially in the Johnsville district where som<
mines were active as early as 1851.

Recorded gold production of Plumas County frorm
1880 through 1959 was 1,670,000 ounces. Adding to
this Lindgren’s estimated $60 million from the La
Porte district, the total from 1855 through 1959
was about 4,582,000 ounces.

The geology of Plumas County was described by
Averill (1937, p. 82-88). In brief, the rocks consist
of a series of sedimentary, metasedimentary, and
metavolcanic formations that have been foldec.
faulted, and intruded by granodiorite of Late Juras-
sic and mid-Cretaceous age. Most of the western
two-thirds of the county is underlain by northwest-
trending bands of these folded rocks; the granc-
diorite occupies the eastern part.

The oldest rock in the county is metarhyolite
which is overlain by quartzite and shale of the
Grizzly Formation of Silurian age. The remainder
of the stratified rocks, in ascending order, are the
Montgomery Limestone of Silurian age, the Tay-
lorsville Formation of Devonian age, the Calavera~
Formation of Carboniferous age, the Hosselku~
Limestone and Swearinger Slate of Triassic age.
and seven other sedimentary formations of Earl—
and Middle Jurassic age. Patches of Tertiary grav-
els mark the northward-trending course of the an-
cient Jura River and the northeasterly course of the
Tertiary Yuba River.

Igneous rocks, in addition to those already men-
tioned, consist of basic flows and dikes of Carbonif-
erous age, peridotite and pyroxenite bodies of
Jurassic age, and greenstones, amphibolites, and
metadiorites of Jurassic age. The northwest and
large areas of the southeast and southwest parts
of the county are covered by rhyolite, dacite, ande-
site, and basalt lava flows of Tertiary and Quater-
nary age.

CRESCENT MILLS DISTRICT

The Crescent Mills district, in T. 26 N,, R. 9 E.,
has produced chiefly lode gold, but a small output
has also been derived from Quaternary gravel de-
posits. The major mine in this district is the Green
Mountain, with a production of between $1 and $"
million in gold to 1890 (Averill, 1937, p. 111). Fror
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1933 to 1952 the district produced 32,069 ounces of
lode gold and 3,255 ounces of placer gold; no pro-
duction was reported during 1952-59. Total mini-
mum production through 1959 was about 100,000
ounces.

The bedrock in the southwest part of the district
consists of a northwest-trending band of metasedi-
mentary rocks of the Calaveras Formation. This is
bordered on the northeast by a parallel band of
pre-Devonian metavolcanic rocks. A few small
bodies of granodiorite, of Jurassic age, cut the
older rocks. The ore deposits are in veins in the
metavolcanic rocks near the granodiorite and in
the granodiorite itself. The veins consist of quartz
with free gold and small amounts of sulfides.

JOONSVILLE DISTRICT

The Johnsville, in the east half of T. 22 N, R. 11
E., in south-central Plumas County, is primarily
a lode district, but it has produced some placer gold
from Tertiary and possibly also from Quaternary
gravels.

The Plumas Eureka mine, the largest lode mine
in the district, began operations in 1851 and had
a total estimated yield of $8 million in gold to about
1925 (Averill, 1937, p. 118). In more recent years
the district has been only sporadically active; dur-
ing 1933-59, only 2,009 ounces of lode gold and
1,413 ounces of placer gold were reported. Its total
gold production was about 393,000 ounces,

The bedrock in the district consists of a broad
northwest-trending band of metasedimentary rocks
which belong to the Calaveras Formation of Car-
boniferous age (Averill, 1937, map) and which are
intruded by small bodies of andesite of Carbonifer-
ous age. The gold deposits are in the quartz veins
in the metasedimentary rocks.

LA PORTE DISTRICT

The La Porte district, in T. 21 N,, R. 9 E,, in
southwest Plumas County, was the center of hy-
draulic mining of gravels of the Tertiary Yuba
River in the 1850’s and 1860’s. After the enactment
of debris control laws, the gravels were worked by
drift mines on a much-reduced scale. During 1932-
59 the district produced 9,347 ounces of gold. Total
production from 1855 through 1959 was about
2,910,000 ounces. A small amount of production was
reported in 1957, but none was reported in 1958-59.

The channel near La Porte is about 500 feet wide.
Gold was concentrated on the amphibolite bedrock
or in the lowermost 2 feet of the gravel. The main
channel has been traced a distance of 10 miles to

the northeast, and it ranges from 500 to 1,500 feet
in width and from 14 to 129 feet in derth. The
channel is offset near La Porte by numerov< faults
which have an aggregate displacement of al»ut 500
feet (Lindgren, 1911, p. 105-108).

RIVERSIDE COUNTY

Gold deposits are distributed rather widely
throughout Riverside County, but not one of these
has been an exceptionally large producer. Before
1893, particularly during 1876-86, there vras con-
siderable mining activity, and the aggreg~te pro-
duction may have been as much as $1 or $2 million,
mostly in lode gold; little placer mining Fas been
done in the county. The Pinacate and Pinon-Dale
districts are the major gold producers in the county,
and small amounts of gold have been minad frem
scattered localities in the Chuckawalla Mountains
and the Bendigo district. Total gold production for
the county from 1893 through 1959 was 108,800
ounces.

The geology of the mining districts has not been
published, but the generalization can be made that
most of the gold occurs in quartz veins that occupy
fissures in granitic rocks or in country rock near
granodiorite bodies (Nolan, 1936b, p. 43-45).

PINACATE DISTRICT

The Pinacate district, in Tps. 4 and 56 S., R. 4 W,
a few miles west and southwest of Perris, produced
a total of about 104,000 ounces of gold through
1959, all from lodes. The principal mine in this dis-
trict is the Good Hope mine, originally worked by
Mexicans at an unknown date; the proverty is
credited with a production of about $2 million in
gold before 1896 (Tucker and Sampson, 1945, p.
183). The district declined until the mid-1930’s at
which time attempts were made to rehabil’tate the
Good Hope and several other mines, but these ef-
forts were largely unsuccessful. During 1943-59
only 3 ounces of gold was produced from the dis-
trict.

The predominant country rock in the district is
granodiorite of undetermined age (Tucver and
Sampson, 1945, p. 133, 135, 138-139). Quart*z veins,
containing free gold and minor sulfides, cut the
granodiorite.

PINON-DALE DISTRICT

The Pinon-Dale district, a large area along the
north boundary of Riverside County, includes Tps.
2 and 3 S., Rs. 10 to 12 E.

Although Nolan (1936b, p. 44) reported that the
district has been known for a long time, pmblished
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information on it is meager. Production of the dis-
trict to 1943 was a minimum of 32,000 ounces of
gold, and during 1943-59 only 75 ounces was re-
ported. The major mines are the Lost Horse, with
an estimated gold output of $350,000, and the New
Eldorado.

The country rock of the district consists of gran-
ite, schist, and quartzite (Tucker and Sampson,
1945, p. 130-132). The gold occurs in quartz veins,
most of which are in the granite.

SACRAMENTO COUNTY

Sacramento County ranks among the leading
gold-producing counties in California.

Auriferous quartz veins have been mined inter-
mittently since the gold-rush days, but lode produc-
tion is insignificant compared to the amount of gold
dredged from the gravels along the American River.
From 1880 through 1959, production in the county
was 5,005,700 ounces; only about 5,000 ounces was
from quartz lodes.

The productive gravels are at the base of Plio-
cene and Pleistocene terraces or near the contact
of the Pliocene Laguna Formation with the under-
lying Miocene Mehrten Formation (Carlson, 1955,
p. 134). Bucketline and dragline dredges have been
used extensively to mine these gravels. Folsom has
been the center of this activity; other dredge opera-
tions were at Sloughhouse and at various localities
along the Cosumnes River. In 1952, bucketline
dredging was reactivated south of the American
River, and some gold was also obtained from sand
and gravel preparation plants. Production for sev-
eral years before and through 1959, however, was
only a few ounces annually.

Quartz veins containing gold are found in green
metavolcanic rocks and in the Mariposa Slate of
Jurassic age but do not occur in any of the rocks
of Late Cretaceous age or younger (Carlson, 1955,
p. 133).

FOLSOM DISTRICT

The Folsom district is in the southeast part of
T. 10 N,, R. 7 E,, along the American River, in the
northeast corner of Sacramento County.

Lindgren (1911, p. 222) considered this district
to be the largest area of Quaternary gravels in the
Sta‘e. In 1899 the first bucketline dredge used in
Sacramento County was installed at Fol'som. Before
this the gravels were mined by drift and hydraulic
methods. Huge electrically powered draglines and
dredges were introduced in the late 1920’s and
1930’s, and some of these continued operating into
the 1950’s (Carlson, 1955, p. 136-142). The largest

dredge handled about 4 million cubic yards of
gravel per year. Rising cost gradually forced cur-
tailment of these large-scale activities, but in 1958
some dredging was resumed in the district. Before
1930 some drift mines were operating, but later the
dredges accounted for most of the production. The
total production of the district through 1959 was
at least 3 million ounces.

SLOUGHHOUSE DISTRICT

The Sloughhouse district is in T. 7 N, R. 7 E,,
along the Cosumnes River.

The auriferous gravels of the Tertiary Ione
Formation were mined by hydraulic methods in the
early years, but most of this activity was curtailed
by a court decree in 1884 aimed to prevent devasta-
tion of farmlands by debris-laden streams (Carlson,
1955, p. 143).

Large-scale dredging operations were conducted
during the 1930’s, 1940’s, and early 1950’s. In this
district, as in the Folsom area, large deposits of
late Tertiary and Quaternary gravels carried small
quantities of gold. Total production through 1959
is not known but was probably about 1,700,000
ounces,

SAN BERNARDINO COUNTY

Gold deposits are scattered throughout San Fer-
nardine County. They cccur in the Slate Range in
the northwest, the Whipple Mountains in the sovth-
east, the San Gabriel Mountains in the southwest,
and the Clark Mountain area in the northeast. "he
report of Wright and others (1953, p. 53-86) has
been the source of information on the geology and
gold deposits of this county.

As early as the 1850’s, placer gold was minec at
several localities, but lode mines have been the most
important sources of gold. Of the many mining dis-
tricts in the county, the most important are the
Dale, Holcomb, and Stedman. Production from 1880
through 1959 was 517,000 ounces; nearly all pro-
duction was from lode mines. Production has de-
clined rapidly in recent years. Only 102 ounces of
gold was produced in 1958, mostly as a byproduct
from silver ore in the Rand district. Production
for 1959 was combined with other counties.

San Bernardino County is characterized by nu-
merous steep mountain ranges separated by zvid
basins, many of which are undrained. Exposed in
the higher ranges are metasedimentary rocks of
Archean and Algonkian age. These rocks are over-
lain by thick sections of Paleozoic sedimentary rccks
that range in thickness from 9,000 feet in the north-
eastern part of the county to more than 22,000 feet
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in the north-central part. Mesozoic sedimentary
rocks as much as 4,000 feet thick are found in the
northeastern part of the county. Metavolcanic rocks
of Triassic or Jurassic age are found in a few lo-
calities in the western part of the county. Numer-
ous quartz monzonite stocks and small batholiths
of late Mesozoic age intruded the sedimentary rocks,
and most of the ore deposits are gene{:ically related
to mineralizing solutions that emanated from these
plutons. Tertiary voleanic rocks form several moun-
tain ranges in the northeastern, west-central, and
south-central parts of the county. Numerous gold
and silver deposits are associated with these rocks.
Large basins were formed in Tertiary time, and in
these, thick deposits of interbedded saline and allu-
vial sediments accumulated.

DALE DISTRICT

The Dale district, in T. 1 S., Rs. 11 and 12 E.,
about 15 miles southeast of the town of Twenty-
nine Palms, began producing gold as early as 1893
from the Brooklyn mine. In the early 1900’s pro-
duction from the Supply and Nightingale mines
made the district one of the more prosperous in the
county. Production declined after World War II,
and the district has been almost dormant in recent
yvears. Total gold production through 1959 was
about 63,500 ounces.

Bedrock in the district, as noted in mine descrip-
tions by Wright, Stewart, Gay, and Hazenbush
(1953, p. 70-86), consists of quartz diorite, ande-
site porphyry, and granodiorite. The gold deposits
are in quartz veins cutting these rocks. Gold oceurs
in the free state with iron and manganese oxides
in some mines; in others, the gold is associated with
sulfides.

HOLCOMB DISTRICT

The Holcomb district is 20 to 25 miles northeast
of San Bernardino, in Tps. 2 and 3 N., Rs. 1, 2,
and 3 E.

Activity in this district began in the 1850’s, when
the Ozier mine was the major producer of gold ore
(Wright and others, 1953, p. 77). In the late 1860’s,
when the gravels of Holcomb Valley were found to
be auriferous, prospectors flocked into the area and
in a few years took out about $7 million (about
340,000 ounces) in gold (Vaughn, 1922, p. 409).
The large placer production seems somewhat ques-
tionable, because nowhere else in the literature is
any mention made of the Holcomb Valley placers.
The lode mines flourished until the early 1900’s but
have been virtually idle since then. Only 3 ounces
of gold was reported from the district during 1950—

59. Data are incomplete for the early ye-~vs, al-
though Wright, Stewart, Gay, and Harenbush
(1953, p. 70-86) estimated the output of a few of
the lode mines. Total gold production, in-~luding
Vaughan’s estimate of the early placer output, was
about 400,000 ounces, of which about 54,500 ounces
was from the lode mines.

The geology of the area has been descrihed by
Vaughan (1922, p. 844-411). In the vicinity of the
mines the country rock, which is primaril~ a se-
quence of Paleozoic sedimentary formations, is com-
plexly folded, faulted, and intruded by the Cactus
Granite of Jurassic age. The sedimentary rccks are
the Arrastre Quartzite of Early Cambrian age, the
Furnace Limestone of Late Cambrian and Ordovi-
cian age, and the Saragossa Quartzite of Silvrian or
Devonian age. Most of the deposits are in quartz
veins along limestone-granite contacts or are associ-
ated with limestone beds transected by granitic
dikes. A few deposits are in thick quartz veins in
quartzite, The ore minerals are pyrite, galena, spha-
lerite, chalcopyrite, pyrrhotite, and free gold. Azu-
rite and malachite are found in the oxidized zones.
Considerable amounts of contact metamorplic min-
erals such as garnet, epidote, wollastonite, and
tremolite are found locally with the ore deposits.

STEDMAN DISTRICT

The Stedman district is about 7 miles south of
Ludlow, in Tps. 6 and 7 N., R. 8 E.

Total gold production, entirely from lode mines,
has been in excess of $6 million (291,000 cunces),
more than half the total recorded gold prcduction
of San Bernardino County (Wright and others,
1953, p. 71). The Bagdad-Chase mine, which is the
principal mine, was discovered in 1903, and during
1904-10 it produced $41% million in gold. Large
quantities of copper and silver were also produced
from this mine. After 1940 the mine was cnerated
by lessees; however, no production was reported
during 1950-59.

The geology of the Bagdad-Chase mine was de-
scribed briefly by Wright, Stewart, Gay, and Hazen-
bush (1958, p. 71, 82). The ore is in a min~ralized
breccia zone between a body of quartz monzonite
and rhyolite, The breccia is composed of frrements
of both rock types cemented by silica, which carries
gold and oxidized copper minerals.

SAN DIEGO COUNTY

Gold was first discovered in San Diego Ccvty in
1869 by discharged Confederate soldiers who worked
small placers near Wynola. Some time later gold
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veins were discovered in the Julian and Banner
areas which were later consolidated into the Julian
distriet, the most important gold district in the
county. Most of the data presented here are from
Donnelly’s (1934) report on the history, geology,
and mines of the Julian district. After 1900 the
Julian district had very little activity. A mild re-
Jjuvenation in the late 1930’s and early 1940’s pro-
duced about 1,500 ounces, but during 1950-59 the
district was idle. The total gold production of San
Diego County through 1959 was about 219,800
ounces, mostly from the Julian district. Only about
700 ounces of this is from placer deposits scattered
throughout the county.

The Julian district is about 55 miles northeast of
San Diego, near the center of the county. The old-
est bedrock in the district is quartz-muscovite-bio-
tite schist and quartzite composing the Julian
Formation, of Triassic and Jurassic age. These
rocks were invaded by three intrusives of Mesozoic
age: the Stonewall Granodiorite, Rattlesnake Gran-
ite, and Cuyamaca Gabbro and norite of the Cuya-
maca. The Stonewall Granodiorite is the oldest; the
Cuyamaca basic intrusive is believed to be the
youngest.

The most productive gold deposits are lenticular
quartz veins in the Julian Schist. These are con-
formable in strike and dip with the foliation of the
schist. Other deposits in the schist are in gold-bear-
ing quartz lenses and V-shaped quartz rolls. The ore
mineralogy of all three types is rather simple and
uniform. Massive and banded quartz, accompanied
by minor amounts of biotite, calcite, and sericite,
comprises the gangue. The ore minerals are pyrrho-
tite, arsenopyrite, pyrite, and native gold. The gold
occurs most commonly in intimate association with
pyrrhotite, but the coarser gold is embedded in
quartz.

SAN JOAQUIN COUNTY

Gold production in San Joaquin County, which
has been sporadic, has been entirely from Quater-
nary placers along the Mokelumne River between
Clements and Camanche and along the Calaveras
River near Bellota, Linden, and Jenny Lind.

Small amounts of placer gold were mined along
the Mokelumne River in the latter part of the 19th
century (Clark, 1955, p. 37). From 1918 to 1920
there was a brief spurt of activity, and from the
mid-1930’s until 1951 several dredging companies
worked the placers, especially those in the Clements
district. Total production from 1885 through 1959
was 126,400 ounces.

BELLOTA DISTRICT

The Bellota district, in T. 2 N., R. 9 E,, along the
Calaveras River, in east-central San Joaquin County
is actually the westward extension of the Jerny
Lind district in Calaveras County.

Quaternary gravels have been worked by dredg-s;
however, details on the production and mining
history could not be found. In 1959 this district vras
inactive and had been for several years. The sc-le
of operations in the neighboring Jenny Lind district
(Julihn and Horton, 1938, p. 75) indicates that the
total production of the Bellota district probably vras
between 20,000 and 40,000 ounces.

CLEMENTS DISTRICT

The Clements district is in the northeast corner
of San Joaquin County, along the Mokelumne River.

The Quaternary gravels were worked on a small
scale before 1900; after World War I, dredges were
introduced and were very active during the 1930’s.
Activity slackened soon thereafter, and during
1951-59 the district was dormant. Total gold pro-
duction is not precisely known but probably vras
between 50,000 and 100,000 ounces.

SHASTA COUNTY

Lode and placer gold as well as large amounts of
byproduct gold from the West Shasta copper-znc
district have been mined in Shasta County. THe
major lode districts are the Deadwood-Frer-h
Gulch, Harrison Gulch, Old Diggings, and Whiskey-
town. Placer operations are centered in the Igo dis-
trict and along the Roaring River.

Total gold production of Shasta County from 1¢70
through 1959 was 2,033,000 ounces, mostly of lode
and byproduct origin. Output of placer gold from
1905 through 1959 was 375,472 ounces. Most of
the foregoing production was before 1940; during
1950-59 less than 1,000 ounces per year was
reported.

Precambrian rocks are exposed in the sou‘h-
western part of the county (Averill, 1939, p. 110-
111). Northeastward the country rock changes sue-
cessively to the Copley Greenstone of Early(?)
Devonian age, then to sedimentary rocks of De-
vonian, Carboniferous, Permian, Triassic, and Ju-
rassic ages. The southern part of the county is
covered with sedimentary rocks of Cretaceous,
Tertiary, and Quaternary ages. The east half of the
county is blanketed by a series of lava flows ex-
truded during Tertiary and Quaternary time. Las-
sen Peak, the only active volcano in California, is in
the southeast corner of the county.
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DEADWOOD-FRENCH GULCH DISTRICT

The Deadwood-French Gulch district is along the
central part of the west border of Shasta County.

Gold was discovered in this general area in 1848
in the gravels of Clear Creek, and 4 years later
gold-bearing veins were producing at the Washing-
ton mine (Ferguson, 1914, p. 83). Activity in the
district continued at a rather moderate rate until
1941, after which only a few ounces were produced
annually. Ferguson (1914, p. 55) reported a pro-
duction of $1,607,764 (78,000 ounces) through 1911.
Production through 1959 was about 128,900 ounces
of gold, mostly from lode mines.

The western part of the area is underlain by
biotite-hornblende schists of pre-Devonian age, and
the eastern part is underlain by a younger rock, the
Copley Greenstone, of Early (?) Devonian age,
which is overlain by the Bragdon Formation of
Mississippian age. (Ferguson, 1914, p. 24). These
rocks were invaded in Late Jurassic time by a
series of granitic and porphyritic rocks. The gold
deposits are in fissure veins that are most numerous
in the Bragdon Formation, but some veins occur
also in quartz diorite and alaskite porphyry. The
vein minerals consist of pyrite, arsenopyrite,
sphalerite, galena, native gold, and a minor amount
of chaleopyrite in a quartz gangue.

ITARRISON GULCH DISTRICT

The Harrison Gulch distriet is in the southwest
corner of Shasta County.

The Midas mine, discovered in 1894, was the
major producer in the district and had an output of
$3,563,587 in gold until 1914 (Logan, 1926, p. 173—
174), when a fire caused it to close. It was reopened
the following year under new ownership, and opera-
tions continued until 1920. The district was inactive
from 1920 through 1959. The total production for
the district was about $4 million (Averill, 1939,
p. 142). No placer production is recorded in this
distriet.

At the Midas mine, gold occurs in three lenticular
quartz veins in a schistose country rock (Logan,
1926, p. 174).

IGO DISTRICT

The Igo district is in T. 81 N., R. 6 W., along
Clear Creek. The quaternary gravels along Clear
Creek near Igo were worked in the early days, but
they are only briefly mentioned in the literature
(Diller, 1914a, p. 20-21), and no published account
of their discovery, development, or early produc-
tion was found.

The district was revived in 1933 and through

1942 produced more than 113,000 ounces of placer
gold, but after 1942 operations were sharply cur-
tailed and the district was dormant in 1959. Total
recorded production from 1933 through 19 was
115,022 ounces; all but a few hundred oun-~es was
from placers.

WEST SIIASTA COPPER-ZINC DISTRICT

The West Shasta copper-zinc district, 20 miles
northwest of Redding, originally was a gold district,
but it later became one of the chief coprer pro-
ducers in the State. Prospectors, drawn to Shasta
County by the placer discoveries on Clear Creek in
1848, soon found gold placers in the area west of
Redding (Kinkel and others, 1956, p. 76). Copper
deposits were also noted at this time, but interest
was centered on the gold. In 1879 considerable ex-
citement was aroused by the discovery of silver in
the gossan at the Iron Mountain property in the
southern part of the district. Later, in the search
for precious metals, large quantities of cormer sul-
fides were found beneath the gossan. In the early
1900’s copper was mined on a large scale from the
Iron Mountain and Balaklala mines, and gold and
silver were obtained as byproducts. Small hodies of
high-grade zinc ore were mined at the Mammoth
and Iron Mountain mines. After 1919, production
declined, and by 1953 gold was no longer listed in
the annual production data for the district. Total
gold production through 1959 was about 520,000
ounces.

The oldest rocks of the West Shasta copner-zinc
district are basic lava flows, breccias, and tuffs that
characterize the Copley Greenstone of Early(?)
Devonian age. This is overlain by the Falaklala
Rhyolite of Middle Devonian age, and the Falaklala
is overlain by the Kennett Formation, whicl is com-
posed of black cherty shale, tuff, and lime-tone of
Middle Devonian age. Shale, sandstone, zud con-
glomerate of the Bragdon Formation of Mississip-
pian age rests on the Kennett Formation. In Ju-
rassic time the Paleozoic rocks were invaded first
by the Mule Mountain albite granite stock and
then by the Shasta Bally biotite-quartz diorite
batholith. Deformation accompanied the intrusions,
and the Paleozoic formations were folded into a
broad anticlinorium. Numerous faults dislocate
parts of the arch, In the southern part of the dis-
trict, clastics of the Chico Formation of Late Cre-
taceous age and of the Red Bluff Form-tfion of
Pleistocene age unconformably overlie the Copley
Greenstone (Kinkel and others, 1956, p. 8-9).

The ore deposits, which were emplacec during
Late Jurassic or Early Cretaceous time, consist of
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massive base-metal sulfide replacement bodies in the
Balaklala Rhyolite. The ore minerals are pyrite,
chalcopyrite, and sphalerite, and small amounts of
magnetite, galena, tetrahedrite, pyrrhotite, gold,
and silver. The ore controls are believed to be a
combination of the anticlinorium structure, favor-
able lithologic features of the Balaklala Rhyolite,
and fissures, which provided access for solutions
(Kinkel and others, 1956, p. 79-100).

WIIISKEYTOWN DISTRICT

The Whiskeytown district is along Clear Creek
about 5 miles southeast of French Gulch.

The mines are along the edge of a mass of
alaskite porphyry of Jurassic or Cretaceous age
that cuts the Copley Greenstone of Early(?) De-
vonian age and lies adjacent to a large mass of
quartz diorite and granodiorite of Jurassic or Cre-
taceous age (Ferguson, 1914, p. 47). The Bragdon
Formation, of Mississippian age, is exposed in the
northern part of the district.

The Mad Mule mine, which has been the largest
producer of the district, is in a diorite porphyry
dike that cuts the Bragdon Formation. The ore
bodies are small lenses of calcite that occur at
irregularities along the contact between the dike
and sedimentary rock. Gold occurs most commonly
as a thin film on calecite at its junction with the
enclosing slate. Gold also is found within the
calcite masses along cleavage planes. Pyrite and
manganese-bearing quartz stringers are minor con-
stituents of the calcite lenses (Ferguson, 1914, p.
52-54). Other ore deposits in the district are in
quartz veins with minor calcite and with pyrite as
the principal sulfide. Gold occurs free in the quartz
and in the pyrite.

Production through 1911 was 63,800 ounces
($1,365,000) of gold (Ferguson, 1914, p. 47-55).
The district has been inactive for many years.

SIERRA COUNTY

Sierra County has two major gold-producing
areas: the Alleghany and Downieville districts, and
the Sierra Buttes district. The total recorded gold
production from 1880 through 1959 was about
2,161,000 ounces, most of it from lode mines. If the
estimated gold output before 1880 is considered, the
total production would be about 8 million ounces.
Large placer production has come from both Ter-
tiary and Quaternary gravels, but the exact amount
is not known.

ALLEGHANY AND DOWNIEVILLE DISTRICTS

The Alleghany and Downieville districts, about
b miles apart in the southern part of Sierra County,

are considered as one area for the purpose of this
report. The lode mines have been productive since
the early 1850’s, and their total production through
1959 was 1,590,990 ounces. The earliest record of
mining was in 1852 when the Tertiary gravels
were worked at several localities by both drift and
hydraulic methods. Drift mining of the rich gravels
was on a large scale to 1888, after which prod-ic-
tion declined (Ferguson and Gannett, 1932, p. &=-
26). About $10 million (485,000 ounces) in g-~d
was produced from the drift mines, and between
$2 million (97,000 ounces) and $4 million (194,000
ounces) was produced from the hydraulic opera-.
tions.

Lode mines developed slowly because of the rich
yields of the placers in the early years, but by 1£°8
they were the chief source of gold in the districts.
The ore has been rich but spotty; therefore, except
for a few mines, lode mining has had alternating
periods of prosperity and inactivity (Ferguson and
Gannett, 1932, p. 27). The Sixteen to One mine, the
most productive in the Alleghany district, had a total
output of about $9 million in gold to 1928 (Ferguson
and Gannett, 1932, p. 106). Lode mining has con-
tinued to flourish in the districts. Production of
more than 17,000 ounces was reported in 1958, and
an undisclosed amount was produced in 1959. Total
minimum production through 1959, including the
estimated early production from the placers, was
about 2,173,000 ounces.

The following summary has been abstracted fr~m
the detailed geology by Ferguson and Gannett
(19382, p. 5-24). The oldest rocks in the area are
quartzite, slate, greenschist, and conglomerate.
These rocks make up five sedimentary formations
that can be correlated with part of the Calaveras
Formation of Carboniferous age. The rocks dip
steeply and crop out as belts that trend nor‘h-
northwest. They are intruded by gabbro, now partly
serpentinized, and younger granitic rocks. Auri-
ferous gravels of Eocene and Miocene age, andesite
breccia of Miocene(?) age, and some Pleistocene
and Recent gravels overlie the older rocks with
marked unconformity. The rocks were affected by
two periods of metamorphism and deformation. T-2
first period took place between Carboniferous and
early Triassic time and resulted in folding, faulting,
and regional metamorphism, The second period was
at the close of the Jurassic and was accompanied
by intrusions of basic rocks first and then granitic
rocks, by the development of a complicated fault
pattern, and by mineralization.

The principal veins in the Alleghany and Downie-
ville districts strike northwestward and dip gently
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eastward. They follow minor reverse faults that
cross all pre-Tertiary rocks except the larger ser-
pentine masses. Other veins have similar strikes but
dip steeply to the west (Ferguson and Gannett,
1932, p. 29-31). There were four stages of minerali-
zation: (1) chloritization and serpentinization of
the wallrock, (2) deposition of quartz and minor
amounts of arsenopyrite, pyrite, albite, oligoclase,
and barite, (8) replacement of quartz by gold, and
of wallrock by ankerite and sericite, and (4) deposi-
tion of veinlets of fine pyrite and calcite in the
veins and country rock, and of drusy coatings of
these minerals on the quartz (Ferguson and Gan-
nett, 1932, p. 38-39).

SIERRA BUTTES DISTRICT

The Sierra Buttes district is 10 to 12 miles east
of Downieville.

Lode mining began in the 1850’s but no record
could be found of any early placer mining in this
district. The most important mine was the Sierra
Buttes, whose total production of between $15 and
$17 million in gold made it the largest single gold
producer in Sierra County (Averill, 1942, p. 44).
The mine was closed in 1988, and though cleanup
operations were conducted in 1941, no further ac-
tivity had been reported through 1959. Total gold
production for the district was about 825,000
ounces; nearly all production was from the Sierra
Buttes mine.

Most of the country rock in the district consists
of altered quartz porphyry and rhyolite porphyry
bordered on the west by bands of slate, quartzite,
and limestone of the Calaveras Formation of Car-
boniferous age that trend north-northwest (Logan,
1929, p. 1565-156). The metasediments are probably
older than the porphyries. The ore deposits are gold-
bearing quartz veins.

SISKIYOU COUNTY

Siskiyou County is one of the three northernmost
counties of California. Most of the gold mined in
this county has been from placers, the largest of
which are along the Salmon, Scott, and Klamath
Rivers. Considerable production also came from
scattered lode deposits in the Humbug, Yreka, Fort
Jones, Cherry Creek, and Cottonwood areas. Total
proeduction of individual districts could not be de-
termined, and the production for the districts is
estimated by the authors, on the basis of the sparse
published data for the county. Gold production of
Siskiyou County from 1880 through 1959 was
1,773,000 ounces.

The east half of the county is underlain by Qua-

ternary voleanic rocks, Pleistocene lake beds, Recent
alluvium, and scattered patches of marine sand-
stone of the Upper Cretaceous Chico Formation.
The west half is underlain by interbedded sedi-
mentary and volcanic rocks of Devonian and Car-
boniferous age. These are severely folded and
faulted and are cut by bodies of granodiorite, gab-
bro, and peridotite of Late Jurassic or Early Cre-
taceous age (O’Brien, 1947, p. 415). Throughout
Cretaceous time the western part of Siskiyou County
was an island and is deveid of any marine sedi-
ments of Cretaceous age or later (Averill, 1935,
p. 257).

COTTONWOOD-FORT JONES-YREKA DISTFICT

The Cottonwood-Fort Jones-Yreka distriot is a
large area extending from T. 43 to T. 47 N. and
fromR.6to R.9 W.

Much of it is covered by basal beds of the Upper
Cretaceous Chico Formation which unconformably
overlie the undifferentiated Paleozoic sequence of
shale, slate, sandstone, and limestone. Some of the
Cretaceous beds contain coal; others that sve con-
glomeratic indicate proximity to the Cretaceous
island of western Siskiyou County (Averill, 1935,
p. 2568). The conglomerates are auriferous, and re-
working of these by recent streams such as Cotton-
wood and Rancheria Creeks formed placers that
yie'ded about $4 million in gold in the 1850’s (Dunn,
1894, p. 466). The gold in the conglomerate was no
doubt eroded from the quartz veins that transect
the Paleozoic rocks. The early lode production of
this district could not be ascertained ; however, the
magnitude of operations is indicated by O’Brien
(1947, p. 437), who stated that the Golden Eagle
mine produced $1 million (about 48,500 ounces) in
gold before 1931.

HUMBUG DISTRICT

The Humbug district, in T. 46 N., Rs. 10 and 11
W., has been chiefly a lode district, although placers
were productive before 1900. Total production
through 1959 probably was between 25,000 and
50,000 ounces.

Bedrock in this district consists of metasediments,
serpentine, diorite, and diabase of Camk~+ian to
Carboniferous age (Averill, 1935, p. 257-258).
Most of these rocks are schistose, and the r+incipal
veins are concordant with the schistosity. Some ore
is also found in serpentine. No additional informa-
tion could be found on this district.
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KLAMATH RIVER DISTRICT

The Klamath River district is a large area along
the Klamath River in the northwest part of Siskiyou
County.

In the early days there was considerable hydrau-
licking of the Quaternary gravels of the Klamath
River and its tributaries, and Averill (1935, p. 259)
noted that many unworked terrace deposits still
remained in the district.

Gold-quartz veins have been productive at scat-
tered localities, particularly at the Independence
mine south of Happy Camp, and in recent years
lode production exceeded placer production. From
1933 through 1959 the district produced 53,619
ounces of lode gold and 140,364 ounces from placers.
No record could be found of earlier production.

SALMON RIVER DISTRICT

The Salmon River district, an area of about 800
square miles, includes most of the drainage of the
Salmon River.

The Quaternary placers between Sawyers Bar
and Forks of Salmon have produced an estimated
$25 million in gold (Averill, 19385, p. 260) and
therefore made this district the most productive in
Siskiyou County. Lode deposits have also been
developed in the district but their early production
is not known. From 19382 through 1959 the district
was credited with 18,868 ounces of lode gold and
15,981 ounces from placers. No information on the
geology of this district could be found.

SCOTT RIVER DISTRICT

The Scott River district, a poorly defined area, is
centered around the town of Callahan and extends
north along the Scott River.

In the early days there was considerable placer
activity near Callahan and at Scott Bar (Averill,
1935, p. 257), and lode mines were also highly pro-
ductive. Although the early placer production is not
known, an incomplete record of lode production
was found. The Black Bear mine produced
$3,100,000 (about 150,500 ounces) in gold, and the
McKeen mine, $250,000 (about 12,100 ounces)
(O’Brien, 1947, p. 429, 447).

The most abundant country rock in the district
is an undifferentiated sequence of Paleozoic or pre-
Paleozoic shales, slates, limestones, and calcareous
sandstones. This sequence of rocks was intruded by
masses of serpentine and then by gabbro and
grancdiorite, all of unknown age (Averill, 1931, p.
8-9, 18, 21-22). No details on the nature of the
lodes could be found.

STANISLAUS COUNTY

All the gold mined in Stanislaus County has come
from placers. The Quaternary gravels along the
Stanislaus River above Oakdale (the Oakdale-
Knights Ferry district) and in the channels of the
Tertiary Tuolumne River near Waterford have be=n
the most productive (Charles, 1947, p. 92). In the
early 1900’s large-scale dredging of Quaternavy
gravels began along the Tuolumne River between
La Grange and Waterford, and most of the gold
produced in Stanislaus County from 1932 throu<h
1959 came from this area. In the late 1940’s gold
mining declined sharply, and during 1952-59 only
a few ounces per year was produced as a byproduct
of various sand and gravel operations. Gold produc-
tion of the county from 1880 through 1959 was
364,600 ounces.

Published information on the geology and de-
velopment of the individual districts could not be
found; however, during 1932-59 the Oakdale-
Knights Ferry district produced 28,399 ounces, and
the La Grange-Waterford district produced 108,512
ounces.

TRINITY COUNTY

Substantial amounts of gold have been mired
from lodes and placers in Trinity County. Mining
began in the early 1850’s with small-scale placer
operations in the Trinity River basin. Later the
terrace and channel gravels were worked by hy-
draulic methods, and huge dragline dredges were
used near Junction City and Weaverville. Lode min-
ing has also been successful in the Carrville distri~t.

Total gold production of Trinity County fr-m
1880 through 1959 was 2,036,300 ounces, mostly
from placers.

The central part of the county is traversed by a
northwest-trending belt of schists belonging to the
Abrams Mica Schist and the Salmon Hornblende
Schist, both believed to be Precambrian in age, end
concordant Paleozoic metasedimentary rocks inclid-
ing quartzites, cherts, slates, limestones and infer-
bedded lavas, greenstones, and amphibolite schists
(Averill, 1941a, p. 10). Northeast of this sequence
of metasedimentary rocks are large masses of intru-
sive rocks ranging in composition from granite to
serpentine, of probable Late Jurassic age. Sedim-n-
tary rocks, possibly equivalent to the Franciscan
Group of Jurassic(?) age, are exposed in the south-
western part of the county (Averill, 1941a, p. 10).

CARRVILLE DISTRICT

The Carrville district is about 5 miles north of
Trinity Center, along the Trinity River near its
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junction with Coffee Creek. Almost its entire pro-
duction has come from lode deposits, which pro-
duced an estimated $1 million in gold through 1910
(MacDonald, 1913, p. 20) ; however, no activity has
been reported in recent years.

The country rock consists of schists, of possible
Precambrian age, a complex of greenstone of pre-
Carboniferous age, and slates and conglomerates
that compose the Bragdon Formation of Carbonifer-
ous age (MacDonald, 1913, p. 10-14). Intrusive
grancdiorite masses of Late Jurassic or Early Cre-
taceous age cut the foregoing rocks. Large areas of
the district are underlain by serpentine believed to
be Jurassic in age, and the serpentine is cut by
numerous lamprophyre dikes.

The most important ore bodies are replacements
of basic dikes in or near granodiorite porphyry
masses (MacDonald, 1918, p. 14). The ore is highly
oxidized and sheared, and the gold occurs in the
oxidized products of pyrite or in the country rock
or in the veins in the form of tellurides. Small
amounts of silver are present.

TRINITY RIVER BASIN

The Trinity River basin is a large area that in-
cludes most of the drainage of the Trinity River,
and it extends from Coffee Creek southward through
Trinity Center, Dedrick, Helena, Junction City,
Weaverville, Lewiston, and Douglas City, and west
to the Hay Fork area.

Mining began in this area in the early 1850’s and
was still active in 1959, though on a much-reduced
scale. Placer mining was formerly done on a large
scale by hydraulic operations, but large dragline
dredges have supplanted the hydraulic giants. The
La Grange mine near Weaverville was the largest
hydraulic mine in this area (MacDonald, 1910, p.
51). Production of gold from the gravels of the
Trinity River basin from 1880 through 1959 was
about 1,750,000 ounces.

The gold-bearing gravels of the Trinity basin are
related to two cycles of erosion of the Klamath
Mountains. The older gravels are partly cemented
and locally deformed, whereas the younger gravels
occur along the present streams and are undis-
turbed (Diller, 1914a, p. 14-20). Both types contain
workable placers.

TULARE COUNTY

Although more than 50 gold mines are scattered
throughout Tulare County, only those in the White
River district—where gold was discovered in 1853
(Goodwin, 1958, p. 339) —have had significant pro-
duction.

Production of Tulare County from 1880 trough
1959 was about 20,325 ounces, all from lodes. The
peak year of production was 1884, when $70,000 in
gold was mined. Except for a brief flurry in the
early 1930’s, there has been very little activity in
the gold mines since 1906 (Goodwin, 1958, ¢. 340).

The gold in the White River district is in quartz
veins in granite and in metasedimentary rocks
(Goodwin, 1958, p. 340).

TUOLUMNE COUNTY

Tuolumne County, one of the Mother Lod= coun-
ties, is in central California between Calaveras
County on the north and Mariposa County on the
south.

In the 1850’s the gold-rush prospectors sund ad-
venturers overran the entire Mother Lode e-untry.
They soon found the gold placers of Tuolumne
County, which became the richest in California.
During 1850-70 this county was one of the leading
gold producers in the State. At least $151,175,000
(about 7,338,600 ounces) of placer gold w~s pro-
duced before 1899, mostly from the Tertiary and
Quaternary gravels in the Columbia Basin and the
Table Mountain channel in the Jamestown-Sonora
area (Julihn and Horton, 1940, p. 69).

After 1890, as the placers were depleted, mining
of quartz veins increased, and after 1903 lodes ex-
ceeded placers in production. Total estimat>d pro-
duction for the county through 1959 was 10,131,000
ounces: 2,580,000 ounces from lodes and 7,551,000
ounces from placers.

Nearly all the lode mines lie in a zone about 14
miles wide that crosses the county from northwest
to southeast. Deposits in the Mother Lode are along
the southwest side of the zone near the contact
between the Calaveras and Mariposa Formations.
Deposits of the East Belt are on the northesst side,
parallel to the Mother Lode. Between the two is a
chain of small but rich deposits known as the Pocket
Belt.

COLUMBIA BASIN-JAMESTOWN-SONORA DISTRICT

The Columbia Basin-Jamestown-Sonora district is
in parts of Tps. 1 and 2 N,, Rs. 14 and 1¥ E,, in
northwest Tuolumne County.

From 1853, when the placers were discovered, to
1870, an area less than 2 miles in diameter—the
well-known Columbia Basin—produced more than
$55 million in gold (Julihn and Horton, 1940, p.
71). Other rich deposits were at Sonora, Yankee
Hill, and Jamestown. More than 95 percent of the
placer gold of Tuolumne County was derived from
Quaternary gravels, the gold of which was reworked
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from eroded Tertiary gravels (Julihn and Horton,
1940, p. 70). In the Columbia Basin most of the
gold was extracted by hand from natural rifles and
from between pinnacles on the limestone bedrock
surface at the base of the gravels. In the vicinity of
Jamestown and Sonora, Tertiary channel gravels
were worked by drift mines. The richest placers
were exhausted fairly early and by the late 1870’s
placer production dropped sharply. This trend was
reversed for a short time in the late 1930’s, but pro-
duction decreased after World War II. Total gold
production from this area was about $121 million,
or about 5,874,000 ounces (Julihn and Horton, 1940,
p- 69).

The Tertiary gravels, which yielded gold valued
at between $5 and $6 million, were worked chiefly
by drift mines in the Table Mountain channel and
by surface mines at Chinese Camp and Montezuma
(Julihn and Horton, 1940, p. 70).

EAST BELT DISTRICT

The East Belt district includes a system of lodes
parallel to the Mother Lode, about 10 miles to the
east. The settlements of Pooleys Ranch, Soulsbyville,
and Tuolumne are along the East Belt.

The first claims on the East Belt were located in
the mid-1850’s. The deposits proved to be extremely
rich in gold, and before 1899 the yield of 38 East
Belt mines was about $19,340,000 (about 938,800
ounces), a far greater output than that of the
Mother Lode for this period (Julihn and Horton,
1940, p. 19). These veins, however, were for the
most part shallow, and high production could not
be maintained for any extended period. Neverthe-
less, the Soulsby mine has produced $6,750,000, and
there are five other mines with a production of
$1 million or more (Julihn and Horton, 1940, p. 52—
53). Total production through 1959 of the East
Belt in Tuolumne County was about 965,000 ounces.

The veins of this distriet are in and grouped
around a stock of granodiorite that intruded the
Calaveras Formation (Julihn and Horton, 1940, p.
51-52). Pegmatites cut both the granodiorite and
Calaveras Formation, and the gold-bearing veins
are later than the pegmatite. Most of the veins are
in the grancdiorite and along the grancdiorite-
country rock contact. The veins are narrow and
they pinch and swell; nevertheless, they are re-
markably persistent. Free gold is found in these
veins with quartz and with sulfides which include
pyrite, pyrrhotite, chalcopyrite, galena, sphalerite,
and complex sulfides of lead and antimony.

GROVELAND-MOCCASIN-JACKSONVILLE AREA

The Groveland-Mocecasin-Jacksonville area is in
parts of T. 1 S., Rs. 14, 15 and 16 E., in southern
Tuolumne County.

Before 1899, Quaternary gravels in this area
yielded about $34 million in gold (Julihn 2ud
Horton, 1940, p. 69). There is no consistent record
of later production, although Julihn and Horton
(1940, p. 81, 82) reported dredging operations alcng
Moceasin Creek in 1937 and 1938.

The Longfellow mine, the most productive of a
group of lode mines near Groveland, produced an
estimated $14 million in gold (about 24,200 ounces)
before 1899. No record was found of any later lode
mining in this district.

MOTHER LODE DISTRICT

The Mother Lode distriet is delineated by a chain
of about 40 mines that crosses Tuolumne County
from northwest to southeast from a point just west
of Tuttletown in the north to the headwaters of
Moccasin Creek in the south, where the lode enters
Mariposa County.

Probably the first major property to be developed
in this distriet was the Harvard mine, discovered
in 1850 (Julihn and Horton, 1940, p. 30). In 1£52
the Duteh claim was located. The claim was later
consolidated with the Sweeney and App-Heslep
mines, and this combination became the most pro-
ductive property in the district with an output of
about $9 million in gold to 1928 (Julihn zud
Horton, 1940, p. 20). Another important group of
mines, first operated in the 1860’s, was the Golcen
Rule (Julihn and Horton, 1940, p. 42). The Mother
Lode mines developed slowly, but as they were
deepened, higher grade ore was found and their
production increased. Probably the most act've
period was between 1890 and 1920 when the Rew-
hide, Harvard, Dutch-App, and Eagle-Shawmut
were at their peaks of activity. After World War I,
there was a long period of idleness which was ended
by the increased price of gold in 1984. The mines
were pumped dry and retimbered, and a short
period of prosperity returned to the district. During
World War II the mines were closed again, and in
the postwar period resumption of mining was c'is-
couraged by the low grade of the ore and the con-
stantly increasing costs made even higher by the
great depths of the mines.

The Mother Lode district in Tuolumne County is
credited with $4,310,000 in gold before 1899 (Julihn
and Horton, 1940, p. 18). The six largest mines pro-
duced a total of $29,750,000 in gold to 1928, snd
from 1933 through 1959 the Mother Lode produced
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86,112 ounces of lode gold and 41,524 ounces of
placer gold. The placer production is probably from
Tertiary gravels near Jamestown and no doubt
should have been credited to that district rather
than the Mother Lode. The minimum total produc-
tion for the district is about 1,550,000 ounces.

POCKET BELT DISTRICT

The Pocket Belt district, 5 to 6 miles wide, is
between the Stanislaus River and the Jamestown-
Sonora area.

This district is known for the extreme richness
of small veins that produced minor fortunes in a
very short time with small investments. Perhaps the
best known of these mines was the Bonanza, located
in 1851, which in a single week produced about
$300,000 worth of gold. The Pocket Belt has been
noted for spectacular short-term operations; thus
it exerts a persistent lure, and sporadic activity
will probably continue indefinitely.

Production of the district was about $51% million
(267,000 ounces) (Julihn and Horton, 1940, p. 60).

Bedrock is the Calaveras Formation, which has
been fractured and laced with seams of quartz and
calcite. Locally, where these seams swell, there are
concentrations of coarse gold. Some of the gold is
crystallized, and in some places it is accompanied by
petzite, calaverite, and other tellurides. The seams
or pockets are noted for their discontinuity (Julihn
and Horton, 1940, p. 60).

YUBA COUNTY

Auriferous gravels have been highly productive
in Yuba County. The Hammonton vicinity alone
yielded $100 million in gold from the gravels along
the Yuba River after dredging started in 1903
(O’Brien, 1952a, p. 148). Considerable placer gold
has come from Tertiary gravels but much more has
come from the Quaternary gravels.

Gold-bearing quartz veins have been mined in
the Browns Valley-Smartville and Brownsville-
Challenge-Dobbins districts where the veins are
found in metamorphic rocks near the contact with
a granodioritic body.

Total recorded production from 1880 through
1959 was 5,294,600 ounces: 4,387,100 ounces from
placers and 907,500 ounces from lodes.

BROWNS VALLEY-SMARTVILLE AND BROWNSVILLE-
CHALLENGE-DOBBINS DISTRICTS

These districts are discussed jointly here because

of the paucity of published information regarding

their individual history, geology, and production.

The Browns Valley-Smartville district is in central

Yuba County, in T. 16 N., R. 5 E. The Brownsville-
Challenge-Dobbins district is in the northe-n part
of the county, in Tps. 18 and 19 N., Rs. 6 and 7T E.

The gold deposits of these districts were described
briefly by Lindgren and Turner (1895). In the
Browns Valley-Smartville area, gold-bearing' quartz
veins occur in amphibolitic schists and diabe<e. The
principal mine here was the Hibbert and Burris. In
the Brownsville-Challenge-Dobbins area, golc'-quartz
veins are associated with masses of granodic-ite.

Production from these districts is not known, but
it may be assumed that it represents all the lode
gold credited to Yuba County—907,500 ounces from
1880 through 1959.

Metasedimentary rocks of the Calaveras Group
are exposed in two northwest-trending bel's—one
passes through Camptonville, the other near Chal-
lenge. A younger group of greenstones and green
schists is also exposed in this area, but their strati-
graphic relations are not known (O’Brien, 1952a,
p. 144-145). Intrusive rocks consisting of small
bodies of diabase, gabbro, and peridotite, and of
large masses of granodiorite of the Sierra Nevada
batholith cut the metasedimentary rocks anc¢ green-
stones.

HAMMONTON DISTRICT

The Hammonton district, in parts of Tps. 15 and
16 N., Rs. 4 and 5 E,, is along the Yuba F‘iver in
the southern part of Yuba County.

Beginning in 1903, large-scale dredging of the
Quaternary gravels produced about $2 mi'lion in
gold annually, and by 1949 the district had pro-
duced about $100 million in gold (O’Brien, 1952a,
p. 145). In 1952 six dredges were in op-ration.
Total production through 1959 was about 4,387,100
ounces.

COLORADO

Colorado ranks second among the States in total
gold production, with an aggregate of about 40,776,-
000 ounces through 1965.

Gold and other ore deposits are mostlr in a
northeast-trending belt, known as the Colorado
mineral belt, in the mountainous western part of
the State. From near Boulder on the northe~st this
belt extends southwest to the San Juan Mountains
and beyond (fig. 10). The Cripple Creek district,
the largest gold producer in Colorado, and several
minor districts lie southeast of the mineral belt.

Before 1858 Colorado was explored by frr trap-
pers and special expeditions, but apparent'y most
of these early adventurers paid little or no aftention
to the mineral deposits in the area. Accorling to
C. W. Henderson (in Finch and others, 1933, p.
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FIGURE 10.—Gold-mining districts of Colorado.

Adams County:
1, Clear Creek placers.

Boulder County:
2, Jamestown; 3, Gold Hill-Sugar-
loaf; 4, Ward; 5, Magnolia; 6,
Grand Island-Caribou.

Chaffee County:
7, Chalk Creek; 8, Monarch.

Clear Creek County:
9, Alice; 10, Empire; 11, Idaho
Springs; 12, Freeland-Lamartine;
13, Georgetown-Silver Plume; 14,
Argentine.

Custer County:
15, Rosita Hills.

Dolores County:
16, Rico.

Eagle County:
17, Gilman,

Gilpin County:
18, Northern Gilpin; 19, Central
City.

Gunnison County:
20, Gold Brick-Quartz Creek; 21,
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